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Aveling & Porter, Ltd., 


Rocuuster, Kent. 
and 72, Cawwon Street, Lonpon. 

STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY, 
S'BAM WAGONS. TRACTORS. 

OEMENT-MAKING MACHINERY. 6808 


A. G M2ntord, L 


OULVER STREET WORKS, COLCHESTER 
On ADMIRALTY aNp Wark Orvice Liss. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Advertisement, page 34. 

PATENT WATBR-TUBE BOILERS. 
AUTOMATIO FEED REGULATORS, 
a as su to th 
And Auxiliary prin A pplied a. 
enry Butcher & Co., 

VALUBRS any AUCTIONBERS, 
Specialising in the 

ENGINEBRING, FOUNDRY & MBTAL TRADES. 


Also for 
PLANT AND MACHINERY. 
63 arp 6, CHANCBRY LANE, 
LONDON, W.C. 2. 
"Phone: Holborn 2295 
Telegrams: Penetrancy, Holb., ; London. 


ranes.—Electric, Steam, 
HYDRAULIC —_ = HAND. 


1} 
GEORGE RUSSELL 2c & 0O., 
Motherwell, near Glasgow. 
STEEL TANKS, PIPES, GASHOLDHRS, &c. 


r[thos. Piggott & Oo., Limited, 


RMINGHAM. 
See Advertisement last week, page 


Plenty a2 








6391 





Ltp., 
6451 








and ate. 


MARINE po &c. 
Newsury, Brenanp. 





Nank Locomotives. 


Specification and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORH, LHSLIB & CO., Lrp., 
Ewerweeks, NEWOASTLE-ON-TYNE. 6452 


Bs Rot. 


Baquiries invited 
for Peace Trade. 





KING’S NORTON METAL CO., Lrp., 


BreMIneHaM. 7161 


Fr, Hig High-class Castings in 
leon; Phosphor and nese- Bronze, 
White Metal and other Alloys, up to 3 ewts. 

JOHN OLIFFE, Chemist and General Founder, 
Great Brook Street, Birmingham. 7127 


eywood & Uo., Ltd., 


s. H. 2 lactate 


S ELECTRIC TRANSPORTERS. 
Froller, Horsey,Sons & Cassell, 
SPHOIALISTS 
SALE AND VALUATION 
PLANT AND MACHINERY 


ENGINEERING WORKS. 
11, BILLITER SQUARB, H.C. 3. 


[vincible (j2u8e (j lasses. 
BUTTERWORTH BROS, fee 


Newton Heath Glass Works, 
Manchester. 














Oa 976 


arrow & Co., Ltd., 


Y SHIPBUILDERS AND BNGINEERS, 
GLASGOW. 


SPEEDS UP TO 45 MILES AN HOUR. 
PADDLE OR SCREW STBAMBRS OF 
EXOBPTIONAL SHAaLLow Draveut. 


Repairs on Pacific Coast 
by or caw ny Victoria, British 


umbia, 6876 
SHIPBUILDERS, SHIP a AFD ENGINEERS. 


ohn ellamy, imited, 
J Pe mate? 
GeveRat OonsTavcrTionaL BrerveErs, 
Boilers, Tanks & Mooring Buoys 
Srmuis, Perrot Tanks, AIR RECEIVERS, STEEL 


Curmyerys, RiveTep ST&sM AND VENTILATING PIPES, 
Hoppers, Special Work, Reparns OF ALL Kinps. 





4547 





eto 


ubes and ittin on. 
T Pithng 


Gtewarts and Lords, 4 


Glasgow and Birmingham. 


See Advertisement page 72. 6462 





(\ampbells & Hee, | Pass 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
achts, Launches, or Bar, 
VOSPHR & CO., Lrp., ae Srerer, aiiaaeane 
NW STREET, GLASGOW 


Gear Cutting. 
5s Built comatihe with Steam, Oil sa 
Ljsht Qtructural Wo 
w. 606i 


Worm Wheels cut up to 18 ft. diam. 
DOLPHIN FOUNDRY, LEEDS. 
Motors,; or Machinery supplied. 
a eae ENGINEERING & FORGE CO., 
WELLINeTO 





IL FUEL APPLIANCES. 


O Systems 
Pressure, Arr, STEAM. 
For Boilers of ali types. 

KEBERMODES LIMITED, 
36, sag mem os Dale Street, 


verpool ; and 
109, Fenchurch St., London, 
Speciality. 


Naval Outfits a 


4078 





98s [ pcomotives | Tan’ Tank Engines 


MANNING WARDLU A AND ND OOMPANY, Limrrep, 
Boyne Engine W: Leeds, Od 2487 
See their Illus, fel atewetonmnant, page 131, last week. 


S H a eywood & Co., Ltd., 
. : REDDISH. 
ELECTRIC LIFTS (up To 35 Tons). 


MULTITUBULAR AND 
(Cochran OROSS-TUBE TYPHS. 
See page 113. 


Boers. eS 


RAILWAY AND TRAMWAY ROLLING STOCK. 


H=: Nelson & Co: L 4 


Tue Guiascow Rowine Srook anp Plant bao 











MoTrHERWELL. 
STEEL JOISTS, 
STEEL CHANNELS, 
BRIDGE RAILS, &c. 


Fleming Bros. 


STOCKHOLDERS, 
66, BATH STRERT, GLascow: 


Hey Wels Ot (- 
ll, HAYMARKBET, 


London, 8.W. 1. 


s Aptol “ L_phricants. 


Worgs : SALFORD, Mancuesrer, 





1048 








Iron and Steel 


(['ubes and Be Sienna 
The Scottish ‘Te Tube Co., Lid. 


HEAD Ovvice: 34, Robertson Street, Glasgow. 





See Advertisement page 55, Nov, 29. Tel. No.: 18 Hyde. : 


ip SS > 
Sere see es ee 


pa Se 


WS 


New Chicago Automatics, 
Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1} in. through the wire feed. 


JOHN MAOCNAB, Many Srnerr, Hyrpx. 





6874 


MANUFAOTURSRS. 


Rubber 


H ose Suction 


and Fire. 





papaweta — & sp Seay ae a agen: 
OLS 


aes I ants (proxips 


for 2. Wks., pe Water Mfrs., Breweries, 
and all other purposés,—Reap & OamrPx Lta., 
109, Victoria St., 5.W.1¢"* Volorem, London, 


e Prinished Cestings 


and. reduce 
by otbtnnting machining 
aaiape to AERATORS L1p., ——— 


(‘rittall. rittall. 


CHEMICAL ANALYSIS. 


Physical Tests. 

Microscopical Examinations. 
Heat Treatment & Pyrometer 
Tests. 

Critical Range Determinations. 


ScaLe or Fees on APPLICATION. 
THE CRITTALL MANUFACTURING OO., Lrp., 
Braintree, Hesex. 
Chief Metallurgist, H.8. PRIMROSE. 


(jrittall. Qrittall. 


8. H. H REDDISH. 


BLBOTRIO CRANBS. 
CHANTIBES & ATELIEBRS 


A veustin - Normand 


67, rue de Perrey—LE HAVRE 
(France). 





ease ae - 











3890 
Boats, Yachts and Fast Boats. 
Su and Submersible Boats. 
NORMAND'S Patent Water-tube Boilers, Coal or Ol 
Heating. Diesel Oi] Bngines. 
ers of 


Bute and ips cumnoeves, 


All Gauges and Types. 


Address ; es, Se 


London Wail Bags, pete... ‘eaten, Bagnas 
Cable Address 8 ‘ORK. 6560 
_New Catalogue 12 A mailed’on application. 


R. * Pickering & Co., Léd., 


‘ABLISHED 1864.) 
BUILDERS of RAILWAY CARRIAGES 2 WAGONS. 
MAKERS of WHEELS and AXLHS of all kinds. 
RAILWAY WAGONS FOR HIRE, 
Chief Works and Offices : 


Dest: 

















to ee 


6702 


eywood & Co., Ltd., C 


les Limited, 
ENGI MBBES, IRLAM, MANCHESTER. 
FEED WATER HEATE 
CALORI FIRES. EVAPORATORS, | How's 
CONDENSERS, HEATERS PAaTENTSs 
STEAM Rh AS KBTTL 
Merrill's Patent | TWIN SDRAi 
Suctions, 
SYPHONIASTHAM TL PS. REDUCING VALYRS. 
High-class GUNMETAL STEAM FITTINGS. 
ATR SOFTENING and FILTERING. 5723 


Yarrow Patent 


ater-tube oilers. 
6877 

Mrasrs. YARROW & CO., UNDERTAKE the 
PRESSING and MACHINING of the various en 


of Yarrow Boilers, such as the Steam Dru ater 
Pockets, and Superheaters for British and Poreign 
Scorsroun, GLASGOW. 


Firms not Pe Ob L necessary facilities. 
YARROW & OCO., Lop., 
Miitthew paul & Co L* 
LEVENFORD Works, Dumb: ATtON. gos. 
See Full Page Advt., page 72, Nov. 15, 


Froreings. 
ers & Co., Ltd. 


Walter Som HALESOWEN. 
Heed, Wrightson & Ce: 


LIMITED. 


Bee Advertisement page 52, Nov. 22. 


['aylor & (hallen 


Presses. 


TAYLOR&OCHALLEN, Lo., Engi 
See Full Page Advertisement Nov. 16. 

















Dee 








ailway 
G witches and 


CO rossings. 
T. SUMMBRSON & eee LIMITED, 


DaRLineron 6074 
S. H. Herwood & Co., Ltd., 
REDDISH. 

LOCOMOTIVE TRAVBRSBRS (Ruxornrc), _ 
ement.—Maxted & Knott, 
Lrp., Consulting Cement Engineers, ADVIS 











GENERALLY on on proposed 
onek AND ABROAD, _ ONLY. 
Highest references. Established 1890 
Address, BunwetT Avenue, Huu. 
Cablegrams : “ Bnergy, Hull.” 6290 

achine and ra iy 3 
M WORK of all descri 
fren Patentees, i ae on 

work moderate m. — 

Ait RUSSE Lrp., Queen's Wharf, 

NEW PA "ACT.—Rosamn & Russet 3 
are prepared toundertake t!: par pa Peg my - 
fees firms “Realsing sgetehy wae Skene 9311 
P & W. Maclelian, Limited, 
"* OLOUOTHA WORKS, GLASGOW, 
MANUFACTURERS OF 


RAILWAY CARRIAGES AND WAGONS, 


OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGBS JROOFING, &o. 


Ohief Offices ; 129, Trongate, Guaseow. Oa #41 
Registered Offices: 1084, Oannon 8t., London, B.C. 


(jentrifugals. 
Pott. (\aseels & PV illiameon, 


MOTHERWELL, SCOTLAND. 











1008 
See half-page Advertisement page 58, Nov. 29. 














a Ey 


ENGINEERING. 











UNIVERSITY OF BRISTOL, 
DEMOBILISATION, 


Gpecial Regulations have been 


made to allow intending students who have 
served in the war or in the scien’ of the 
war to be admitted to matriculation by i. of 
Senate on their —— ualifications, without 
formal examination ; also to allow of such 
students entering heD Universit in cunpery if 
candidates in Arts ; in January, or between 
and May, if candidates in Science, Medicine, Denta 
Surgery or neering ; and if grounds be shown, 
counting their first "a attendance as thou A. 
had commenced in ber, Hngineering stude: 
ins 1 cases may be allowed to count one whale 
‘s attendance. 
Applications to the REGISTRAR. O 722 





THE 


[iechnical 


LOUGHBOROUGH, LEICESTERSHIRE. 


College, 


H, SCHOFIELD, M.B.H., B.Se. (Hons.) Lond., 
A.R.C.8c. Lond., Assoc.M.Inst.C.E., ProverpaL 


DEPARTMENTS OF MECHANICAL AND 
ELECTRICAL ENGINEERING. 


th Theor Courses of Training are arranged in 
— Theory and Practice of Mechanical Bngineer- 


The bans porns of the College provide accommoda- 
tion for 600 students working at the same time. 


The equipment is on most modern and compre- 
hensive lines, and comprises plant for turning, 
fitting, milling, grinding, automatic lathe operating 
and tool setting, tool and gauge making, foundry 
work, pattern making, drawing office work, heat 
treatment, viewing and testing of all kinds, 


None but first-class work of a productivecharacter 
fs undertaken by the students, working under 
—— supervision of a fully qualified technical 
staff, 


The complete course covers a period of five years, 
during which works training in all the above 
sections will be given, and this will be accompanied 
by_a full theoretical course of ee n the 
College Lecture Rooms and Laboratori 


Intending students should be at least sixteen 
ears of age, and have had a good Public School or 
dary Education, 


The fee is 25 5s. per term, and the next term will 
commence on January 14, 1919. 


Boarding accommodation is provided in Hostels 
attached to the College, full particulars of which, 
together with illustrated tus, will be 
forwarded upon application to the Principal. 


W. A. BROCKINGTON, O.B.E., M.A., 


Director of Education, 





0 978 
London Association of 
FOREMAN | SEE. 

eS 
cern imployers sonnected 


MONTHL NGS 
h 
i are held at the Cannon 


Membership ii is not confined to residents in London. 
Secreta «7 
JAM HARRINGTON, 0970 
85, Salisbury Road, Harrow, Middlesex. 


nst.U.K., 1. Mech. #., B.Se., 


and all ae 
KNOWLES, BY neering agg yt BPs: - 


Assoc. M. I 
M. R.Saa.I., PREPARES CANDIDATES pereo.aal 
pondence. Hundreds of Sheod 


Foremen, 
with the ta 





corres 
Courses 
Swe may eZ commence at any time.—30, Vic hee 


Dg -tieryeey pecial Classes. 


Wireleas court, es, Alternati Cesvents, 





2 ye an) 
Daivereiey Tutors 254, Ostend i Ra, Menen 


TENDERS. 
BOROUGH OF CAMBERWELL, 
OF WATER-TUBB CIROULATING 
BOILE OIL ER, 


arons, 
ester. 





SALE 


he Council invites 


[fenders ‘for the Purchase and 
removal of Water-tube Goose ee Boiler at 
| Dali, 8. 3." Baths, Bast 
os eee be obtained from 

well, Loma GH BAGINEER, ‘Town Hall Camber. 


©, WILLIAM TAG@, 
R39 





SALB att TENDER. 


r['enders 2 are Invited for the 


Purchase AOHI oar &c., 
s Senet Park ENGINFERING CoLLEGE, 
Sg en ear Fareham, Hants, neg a 
0 HP. ley's Gas Engine with Producer Plant, 
Planing Machine, Power Saw, Pillar hamsors x | 
Machine, 9 Screw ones Lathes, —— 
table in Shatting. 


Forge, Vices. Tools, 2 
Pulleys, Belting, ake Moulding 


er (which must be handed in not 
later than Wedn Fe 17th, 1918), may 
be obtained from BANOB, HUNT & Co., Valuers 
and Estate Agents, 67, Above Bar, Southampton. we 





SALE BY TENDER. 
40 to 50 tons FIBREISED BLUE ASBESTOS. 
We are instructed to invite 


[renders for the above lying 
at H.M. Factory, Gretna, N.B. 

Tenders, which should be marked “ Tender, 
Asbestos,” should be address to us and be 
received not later than 4 p.m, 
DECEMBER 13th, 1918. 

Samples may be seen and all further particulars 
obtained at our address, 

HALE & SON, Brokers, 
10, Fenchurch Avenue, R 63 
London, B.C. 3. 


on Frrimay, 





TO LAUNDRY ENGINEERS AND OTHERS. 
THE METROPOLITAN | ASYLUMS BOARD 


[lenders for the Supply and 
gy M2 of one 220 shirt capacity, non- 
ressare WASHING MACHINE to Caterham 

preperai Surrey, 6 accordance with specification 

b ir. T. Coo , M.Inst.C.B., M.1. 
ngineer-in-Chief. The Conditions of 

Mech, Specification, and Form of Tender may be 

ins at the Office of the Board, ‘Embankment, 

B.C., on and after 10 a.m. on Wednesday, D 

4th, 1918, and can then be obtained upon pa: 

of a deposit of £1, The amount of the deposit will 

be returned only after the receipt of a bona-fide 

Tender sent in accordance with the instructions on 

the Form of Tender and after the Specification has 

been returned. 

Tenders, addressed as noted on the Form must be 
delivered at the Office of the Board not later than 
10 a.m, on Wednesday, December 18th, 1918. 

(By Order) *}. DUNCOMBE MAN N, 
Clerk to the Board. 
Nov, 29th, 1918, R49 





ent 





KIDDERMINSTER. 


TO BE SOLD BY TENDER, as a Current Going 
meern, the BUSINESS and ASSETS (except 
Soak Seption and Aaptestend: Megiasae 
raction a ure! neers and 
Machine Makers. net 


Messrs. FULLER, HORSHY, SONS & CASSELL 
— by the Propri tor, who is retiring, to 
n 


[Tenders fo: for the Purchase, in 


one lot, of 
FREEHOLD ENGINEERING WORKS, 
situate in the main thoroughfare, and known as Sta- 
tion Hill, jane ner goe a with substantial Buildings 
thereon, “equipped with 
MODE XED PLANT and MACHIN eer. 
The whole of the Stock, Stores, Work in Pro 


Plant, Tools, Utensils and Patterns, an pcm 


e 
GOODWILL OF THE OLD-ESTABLISHED 
BUSINESS, 
will be included in the purchase, there being no 


obligation on the buyer to 
uation. 


Tenders, which must be on the form contained 
in the Particulars of Sale, should be delivered at 
the Auctioneers’ Offices by Four p.m. on 

THURSDAY next, December 12th, 1918. 

The Works may be viewed by orders only, to be 
obtained of the =~ 9g and Particulars with 
Conditions of Sale had of H. G, IVENS, Eszq., 

h Street, Kidderminster, or of Mesars. 
ULLER, "HORSRY & CO., 
ical Auctioneers om Valuers, 
11, Billiter Square 
London #.0. 3. R47 


TO BE SOLD BY TENDER.—A peegenens 
ENGINEERING Pn in the West 


of Bnglan: 


Messrs. FOLLER, HORSBY, SONS & VASSBLL 
are instructed by the Proprietors, who are retiring 
from business, to invite 


(T'enders for the Purchase, in 


omy oe» Gis Concern, of the 
and ASSETS 


(ences host: pete an old established 
GINEERI WORKS and FOUNDRY 


in an a a town in the West of land. The 
with substan’ buildings 


oon gud wile and PASRIEERS. 
RF and Work in progress; as 


also the 
eee ese rece 
tterns 
drawings will be _-y in the canadien 
“Tenders must be in the form contained in the 


ae ere ee ee, Horsey & 
net later than Four p. ~~ 


take anything at a 





in course of preparation 








STANLEY JUNIOR TECHNICAL SCHOOL, 
South Norwood Hill, 
London, 8.B, 25, 


The Board of Governors Invite 


pplications for the following 

if ns TION on the Permanent Staf— 
ASSISTANT rnaepniry be to take charge of Drawing 
Office and to carry out the Course of Instruction in 
Practical Geometry and Technical Drawing. Com- 

mencing salary, 2175. 

Application — and Particulars of Duties from 
the master. 0912 


WARWICKSHIRE EDUCATION COMMITTEE. 


The pa FURTHER EDUCATION COM- 
MITTEE ¢ 


pplicstions for the Post of 


ORGANISER of all Further Education, 
including the Eve Classes. 
Thea Tee, shed 1 be held under the Warwick- 
shire Education Committee. 

The salary will be £600 per annum. 

Applications, with three testimonials or refer- 
ences should be forwarded not later than the 13th 
December next to the undersigned, from whom 
further particulars = be ~ 


High Stra, Rugby. 0818 
METROPOLETAN WATER BOARD, 
CHIEF ENGINEER. 
The Metropolitan Water Board are 
repared to recei 


plications for the Office of 


APP GHIEF BNGINBER to the Board. 
Organising experience in addition to engineering 
attainments will be a necessary qualification. It is 
Bo toes 3 to make the appointment at a salary of 
ayear. The ——. will be held during 

the pleasure of the and the Chief Engineer 
will be required to give his whole time to the service 
Coma ee and must a be pes AA indirectly | = 
e m private practice or other employ- 
ment. The Saas will not be required to 
contribute to the s Superannuation and Provi- 
dent Fund nor will he be entitled toa Superannuation 
allowance, 

PR coer oye (which need not be acco: epee merc by 

testimonials) must be on forms to be o ned from 
the Clerk of the Board, 2, South Place, Finsbury 
Pavement, London, B. . 2. and must be delivered 
to him at that address in sealed envelopes endorsed 
CHIEF ENGINEER, not later than 10 o'clock a.m. 
on the ist February, 1919. Personal canvassing is 
strictly prohibited and = i eget a candidates, 


Clerk of ‘ie Board. 








2, South Place, 
Finsbury Pavement, 
London, E.C, 2 
2rd Mood 1918. 


ESSEX COUNTY COUNCIL, 
LEYTON HIGHER EDUCATION COMMITTEE, 
ENGINEERING AND TRADE SCHOOL. 


The Governors of the above-named School invite : 


A Pplications for the Post of 
EAD MASTER. Experience in a Trade 
School or a Junior Technical Iustitution is de- 
sirable. 

Candidates must hold the Degree of a British 
University in Engineering or Science, or its 
equivalent. Eveni Classes conducted in the 
same building will under the Headmaster’s 
contrel, and he will supervise the Evening Classes 
of the Junior Commercial Institutes. 

Salary £350 rising by annual increments of £20 to 
£500 per annum. 

Forms of application, which should be returned 
not later than 14th December, “a be obtained from 
Mr. J. H. NICHOLAS, County Offices, Chelmsford. 


O 838 








COUNTY BOROUGH OF WEST HAM. 
. The Education Committee invite 


AP plications for the Ap 


NT of a PRINCIPAL of ae. 
Technical Institute, Romford Road, Stratford, 
at a sal of per annum, bm by two annual 
increments of £50 to £700. 
Particulars of duties and forms on which a pli- | req 
cation must be made may be obtained at my office. 
Canvassing members of the Education Oommittee 
is prohibited, but printed copies of application and 
testimonials may be sent to them. 
Applications must reach ag pg later than 12 
noon on Tuesday, = January, 
BORGE &. HiLLRARY, 
Town Clerk. 


int- 
unicipal 


28th November, 1918. 1918. 


R10 


UNIVERSITY OF MANCHESTER, 
Faculty of Technology. 


e Manchester M 
COLLEGE OF TE TECHNOLOGY. 


APPOINTMENT OF OF okt - a 
OF TERTILE TS TECHNOLOG 


pplications | f for the 
ESSORSHIP OF TEXTILE 

NOLOGY in the Faculty of Techno! 

University of Manchester, invited by the na 4 

Kanner ntl } _ caren hast the tint be Doving 
un jan 

neee Santee’ ae rs . aa 

who have been serving 


orm rents ions of appetntmen 
ne) ila either a minantee will 
disqualify a wandidate for appointment. . 
Dares Establishment 
JUIRE the services of MAN to supervise 
education of 2000 
ae 








W anted, Manager, Rolling 

= Plant, non-ferrous ot aero nce 
Jeti ean man. estate full oaper pean nl all a mn Re 
treated confidentially.”—Address, O 933, Offices of 


ENGINEERING. 
Shp yard Works © Manager 
beled for small yard in Soe 
England c. ed in the construction of Steel 
Coastin: aed to 500 tons dead-weight. AlL 
ap Steeoatins will, a treated in. confidence.— 
Apply. JAMES POLLOCK, SONS & CO., tee. 
loyds Avenue, Leeden, B.C. 3. 











henol Condensation Pro- 

DUCTS and the like.—A firm of Chemical 

Manufacturers EQUIRE the services of an 

experienced MAN to organise and supervise prv- 

duction.—Applications, containing full particulars 

re by ‘ience and salary required, to be addressed 
, Offices of EXGINEERING, 


| Jypotor Cycle Factory Requires 
UNDER WORKS MANAGER. Must have 
= organising ability; full knowledge of latest 
ight ae Tool — and progressive 
systems for large ye To: sive prospects {< 
suitable man. — Address, i 65, POfhces a 
BNGINEERING. 


A Saistant Locomotive Super- 
INTENDENT WANTED, thoroughly ex- 
rienced, for railway in Chile. Age a Sons § +0. 
ust be good draughtsman, with experience loco- 
motive superheaters. Knowledge of Spanish an 
advantage. pinservomes wig, Mee — £500 per annum. 
Four years agreement. iS passage out and 
home on completion # eee. —Adress, giving 
full particulars of experience, with copies of 
—- to A.L.S., cjo SrreErs, 30, Cornhill, 
ad O 974 


(Comp petent Advertising Man, 


accustomed to mgineering co 
and laying out catalogues WANT fs T ONC By 


Good prospects to the right man, habeas ating 
fullest particulars, BOX 2¥, Osporne-Peacock Co., 
Lrp., County Buildings, Cannon Street, Man- 
chester. O 980 


W anted by a Firm of 


Engineers an experienced SALESMAN 
to act as representative abroad, mainly in South 
America. Should have had sound practical and 
theoretical engineering training, Public School man 
preferred, knowledge of French and Spanish essen- 
tial, and experience of South American business 
desirable. rite stating yen Sm experience, 
and when at liberty.—Address, 995, Offices of 
ENGINEERING. 


[echnical Assistant for In- 


spection of materials, must have had techni- 
eal training in Engineering and Metallurgy and 
also thorough practical experience in_ testing 
materials.— Apply, THE AUSTIN MOTOR CO., 
Lrp., Northfield, Birmingham. R18 


Wanted, Competent. Cost 


CLERK, with experience of engineering 
costing. Apply. stating age, experience, and salary 
required.—Address, R 29, Offices of ENGINEERING. 


M 2228 er Required for Small 


Steel Foundry in ong Kong. which is being 
enlarged and reorgan’ Appl licants must be able 
te advise and awe omer the laying out of — 
steel foundries, including crucible, electric and 



































open hearth furnaces. A plications from suitable 
men would considered. = heels. 
a , references, &c., to BOX 1759, care of 
BATHWAIT & Simmons, 5, Birchin Lane, B.C. en * 
immediately, to take charge | of de ment 
e firm of Bagineere and Fi Pract 
—_ F essential. Good 
cepa for right man.—Address, stating age, 
full details of rT references and salary 
of BN@&nEERING. 
Large Firm of Telephone 
Engineers and Manufacturers in the 
VAGANCIRS in their Designs and Drawing Office 
sections. Applicants must have practical and 
experience, and wages required, O 823, 
ENGINEERING. 
UIRED, must have had general copeens 
- ing and some commercial experience. Su: itable 
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THE PASSING OF PETROLEUM. 


LittLE more than half a century has elapsed 
since the sinking of the famous Drake well in Oil 
Creek, Pennsylvania, revealed to a wondering 
world the rich stores and vast possibilities of petro- 
leum. Many still actively engaged in industry 
must be able to recall the days when petroleum was 
not, and have been able to watch the entire develop- 
ment of a marvellous chapter in the history of 
industrialism. They have seen how varied have 
been its applications and how in some or other of 
its many protean forms, it has quickened the 
productive power of the world. Its abundance 
in the United States was as astonishing as its varied 
employment, and the ease with which the mineral 
has been won has been as much a matter of envy as 
the facility with which it can be transported. 
When only three years ago the unexampled Cushing 
pool of Oklahoma was yielding 300,000 barrels daily, 
the stores seemed as inexhaustible as they were 
necessary to industrial progress. But to-day, a 
different and less welcome note is sounded. It is 
admitted that the supplies have suffered serious 
depletion and their approaching exhaustion is 
viewed with some uneasiness, as possible of accom- 
plishment in the lifetime of those who have watched 
the growth of its influence on the success and the 
comfort of modern life. A short time ago, Dr. Ralph 
Arnold calculated that the estimated supply would 
last only twenty-two years (approximately), but 
believing that the total production of the United 
States would gradually decrease from year to year, 
he concluded that the total available supply could 
be spread out over a period of fifty to seventy-five 
years. This estimate was made in 1915, before 
America had linked her arms and her resources with 
those of the Allies. This co-operation, which could 
not have been foreseen, has greatly stimulated the 
demand without affecting a corresponding increase 
in the supply, and the interval separating us from 
the days of coming shortage must be curtailed. 
The gravity of the situation has called forth a 
more recent and more authoritative report,* which 
is deserving of close consideration, for the progress 
and well-being of the race depend very materially 
upon a cheap and abundant supply of petroleum. 
More than two-thirds of the world’s total output 
comes from the States, and there is, unfortunately, 
the clearest possible proof that the consumption is 
exceeding the productive capacity of the country. 
The amount of stock reserves held in hand at the 
beginning of the last three years demonstrates the 
falling-off in production very clearly :— 


Barrels. 


January 1, 1916, the 


estimated at ... 
January 1, 1917, 
estimated at ... 
January 1, 1918, 
estimated at ... 153,000,000 


It must also be remembered that some 50,000,000 
barrels are needed to fill the pipe lines. If the 
storage fell below this approximate minimum, the 
transport facilities, due to the liquidity of the crude 
product, would vanish, and the conduct of the whole 
industry be jeopardised. The authors are quite 
conscious of the gravity of the situation and state 
distinetly, that the output of 1917 cannot be main- 
tained throughout 1918 “‘ without the arrival of 
critical conditions, and a continuation through 1919 
is impossible while the total demands 
for petroleum are increasing at a growing rate, the 
rate of production is slowing, and there is scant hope 
of increasing the supply from Mexico.” That the 
United States should already feel the necessity of 
drawing on the Mexican supply is significant, but 
such an expedient could only afford a temporary 
measure of relief. A larger problem will have to be 
faced when it is admitted that the total supply is 
jot equal to the world’s demand. Such a con- 
tingency is not pleasant to contemplate, and un- 
fortunately it is one that cannot be comfortably 
relegated to a remote posterity. 

Although the data collected by the Geological 
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*“The Mineral Industries of the United States— 
Petroleum: A Resource Interpretation,” by Ch G. 
Gilbert and Joseph E. Pogue, of the Division of Mineral 
echnology, United States National Museum, Washing- 
ton: Government Printing Office, 1918, 
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Survey are very trustworthy and their accuracy is 
fully recognised by mining engineers, it is not 
possible to gauge with any approach to nicety the 
amount of an unmined and undeveloped product. 
At the same time, it would be unwise to place any 
reliance on this margin of uncertainty, and urge 
that because the Cushing pool and some other well- 
known gushers appeared late in time, therefore 
it may be conjectured that other unknown sources, 
still greater in amount, will reward the fortunate 
prospector. The geology of petroleum pursued on 
strictly scientific lines has disclosed all the broad 
possibilities of future discovery. The skilful mapping 
of the surface rocks gives reliable information con- 
cerning the structure at depth, and consequently 
the position of the features favourable to the accumu- 
lation of oil. It is claimed, that by the aid of geo- 
logical methods the development of petroleum fields 
may be changed from a gambling venture to an 
exact science, and, “if the scale of operations be 
sufficiently large, it may be figured rather closely 
how much oil can be obtained from a given expendi- 
ture of money.” The spread of precise information, 
however, does not destroy the hopefulness of the 
speculator, who occasionally draws a prize in the 
lottery, and it is well that this is so. For the 
“‘wild-cat’’ operations favoured by small com- 
panies and individual prospectors have contributed 
much to the total output that has given America 

Fig.l. 


CHART SHOWING THE PRESENT TENDENCY OF 
THE UNITED STATES IN RESPECT TO ITS 
UNMINED RESERVE OF PETROLEUM. DATA 
FROM UNITED STATES GEOLOGICAL SURVEY. 
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the foremost position in the oil world. The chances 
of the random hole drilled in the vicinity of pro- 
ductive territory bringing good fortune to the lucky 
operator are steadily diminishing, and it is being 
brought home to those who stake their all on a 
winning chance “that he who plays geology has a 
50 times better chance of striking oil than he who 
does not.”” The gambling aspect is losing some of 
its attractiveness with the disappearance of the 
chances and incentive of a rich reward: Fewer 
“* wildcatters ’’ will risk their own or other people’s 
money in futile operations, and by diminishing the 
number of oil seekers the prospect of discovering 
new fields is lessened. All wells soon reach their 
maximum output, gradually decline, and eventually 
become extinct. New wells and additional ex- 
ploiting, are necessary if production is to be sus- 
tained,and obviously, if production is to be increased. 
Hitherto youthful fields have come into operation, 
as the older have grown effete. But a limit must 
eventually be reached when new fields will not be 
forthcoming. There is no prospect of replacing the 
Kansas—Oklahoma and California fields, and signs 
that these two fields have reached their productive 
climax are not wanting. 

In a return presented to Congress in 1916, founded 
on the known productive possibility of pools in 
active operation and also on the estimates from 
geologic evidence of undeveloped areas, the 
petroleum reserve calculated to a per capita basis 
on a population of 100,000,000, was as follows :— 





Quantity 
Unde und 
Available under 
present Methods 
of Mining. 


Mined to Date, 
1859-1917. 
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With the increase of population, with a growing 
demand on one or other of the forms in which 
petroleum aids industry, and with the possibility, 
nay, certainty, of finding new fields of usefulness 
for its fractional distillates, one cannot doubt 
but that the consumption curve will take an upward 
course. A graphical representation (Fig, 1) taken 
from Messrs. Gilbert and Pogue’s report may 
make the situation with which the United States 
are faced more impressive. It is evidently imma- 
terial whether a little more or a little less slope 
is given to the line of “ present tendency,” the 
practical issue remains the same. Though a 
generous allowsnce of margin be made for possible 
underestimates of unmined petroleum, and for 
unforeseen contingencies, the same fact confronts 
us: A considerable and irreplaceable fraction of 
the domestic supply has been withdrawn and 
“whether that fraction is one-third, as present 
knowledge indicates, or one-fourth, or even one- 
fifth, makes no difference in the consideration 
demanded by the situation.” 

Exhaustion is a relative term. It is to be under- 
stood in the sense of coming scarcity, of a supply 
so far below requirements that the high price of the 
crude oil prohibits the application to many purposes 
for which petroleum now finds a ready and increasing 
demand. Apprehension is centred on the economic 
stress, rather than on the physical disappearance 
of the oil. The non-productiveness of a well does 
not imply that the whole of the oil has been ex- 
tracted, but simply that its working under ordinary 
conditions has become unprofitable. Practically, 
it is estimated that 50 per cent. of the oil is left in 
the ground, filling the pores and capillary spaces 
of the rock. In considering the possible modifica- 
tions that will relieve the tension and give a longer 
life to the oilfields, improved methods of working, 
aiming at more complete extraction will naturally 
find a place. 

Before considering this point, it is well, though 
the results are sufficiently obvious, to glance at the 
consequences that follow a diminished yield, or even 
a stationary yield of crude petroleum upon national 
prosperity. The reactions and mutual inter-rela- 
tionships between pivotal industries are compli- 
cated and far-reaching. Refinery technique derives 
from the crude four main products—gasoline, 
kerosene, fuel oil, and lubricating oil, besides a 
number of by-products that society is glad to use, 
but generally indifferent as to their origin. Only 
the impossibility of obtaining the main products or 
a very considerable rise in price, can lessen the 
demand for these. Gasoline has no adequate 
substitute on a sufficiently large scale.* It has 
given us the most significant mechanical develop- 
ment of the century, the internal-combustion engine, 
The motor car is the most common example, the 
aeroplane the most sensational, of its many triumphs. 
Leaving on one side the convenience and the luxury 
of the one, and the teeming possibilities of the other 
with which our imagination is being tickled, this 
device for generating power in small movable units 
has had a remarkable development. The motor 
lorry is proving itself an efficient agent for short- 
haul traffic, and a competent feeder of the trunk 
railway. With renewed energy percolating through 
the agricultural activities of the country, the motor 
tractor will go far to displace the old-fashioned 
methods of hand and horse tillage, and help to solve 
the problem of shortage of labour. The motor van 
furnishes adequate facilities for transport, and finds 
a large field of usefulness in the prompt delivery of 
farm produce. The curtailment of such possible 
development by the want of petrol is only a small 
part of the loss on which we must reckon. The 
activities of all the trades engaged in producing 
automobiles and trucks, engines and motors, must 
be apprehended, if we would grasp what an in- 
exhaustible supply of petroleum means to social 
progress and the industrial future of the community. 

The familiar paraffin lamp, the. outcome of the 
kerosene fraction, has provided the world with a 
cheap illuminant. The authors are justified in 
saying that “this commonplace substance. has 





*A modern military aeroplane will consume about 
20 gallons of gasoline an hour. The quantity of gasoline 
required for the American fleet now in course con- 
struction will amount to several million barrels a year. 
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been America’s greatest gift to the uncultured 
peoples of the world.” Large centres of population 
have utilised more convenient, or more powerful 
sources, of illumination, but among scattered home- 
steads as among unsophisticated peoples abroad, 
paraffin forms the usual means of prolonging the 
business of life after sunset. A return to the gloom 
of the “ flickering candle ” cannot be contemplated 
without a shudder. 

The diagram, Fig. 2, visualises the relative 
proportions of the oil consumed under the four heads 
we are considering. More than one-half is seen to 
be expended in the production of fuel oil, and this 
expenditure cannot be regarded with the same 
satisfaction with which one views the utilisation of 
the fractions that give energy to the motor and 
light to the world. In this country, coal has been 
wastefully used in steam raising, and the employ- 
ment of fuel oil in the States for the same purpose 
must be regarded by economists with similar regret. 
But just as we find it impossible to adopt less costly 
methods, so in the States, and especially in the 
south-west portion, escape from this wasteful 
practice is hopeless. Messrs. Gilbert and Pogue 
sum up the faulty method trenchantly by saying 
“the possibilities of oil energised automotive 
agencies are so great and vital that before long it 
will be looked upon as inconceivable folly that oil 
should ever have been used for steam raising, the 
most glaring economic perversion that this country 
has ever been guilty of.” It is to be feared, how- 
ever, that the use of fuel oil is on the increase, 
especially where the stimulus of war industries has 
been active. Many manufacturers, finding coal 
difficult to obtain on account of deficient transport 
facilities, have had to fall back on oil fuel, but apart 
from momentary embarrassment or spasmodic 
activity, a marked tendency to shift from coal to oil 
has manifested itself. The consequence is that in 
the coming months a train of industrial disasters 
must be anticipated, disasters that may prove a 
blessing in disguise, if under the firm conviction that 
the supply is wholly inadequate to sustain the 
inordinate demand, more economical measures are 
adopted or enforced. 

The diagram shows that only a comparatively 
small portion of the total output is consumed in 
providing lubricating oils, but it is an important 
contribution, for without this aid the wheels of in- 
dustry would cease to revolve. Vegetable and 
animal oils are in use to a limited extent, but even 
if they were efficient in general employment, the 
quantity from these sources would be insufficient. 
Castor oil offers interesting possibilities as a lubricant, 
but it may be safely said that there is no satis- 
factory substitute for petroleum. When it is 
remembered that approximately half a pint of 
lubricating oil is used for each ton of coal converted 
into power, we glimpse something of the magnitude 
of the industry, and the difficulty of finding a 
substitute both cheap and abundant. The ex- 
haustion of the main lubricant source is being 
accomplished with greater despatch than is justified 
by true necessity, and the engineering world must 
look to shale and coal to meet the threatened 
scarcity. 

“The space devoted to miscellaneous purposes is 
small but of special importance for it indicates the 
hopes and the opportunities of the future whose 
extent will be limited only by an inadequate supply 
of the raw material. The range of by-products to 
which petroleum contributes is already large and 
by no means exhausted. With sufficient scope for 
the display of further ingenuity and research, the 
world will be steadily enriched. The extent to 
which coal products have contributed to progress is 
admitted, but chemical si:ill applied to oil by- 
products promises a still more fruitful return. The 
trail is yet scarcely blazed, but enough is known to 
make the outlook hopeful and exhilirating. Any 
cause that operated to the curtailment of energetic 
exploitation of petroleum by-products must be 
regarded as a disaster. 

If it be admitted that petroleum is essential to the 
world’s welfare and that the onward progress of 
the future is imperilled by a reduced yield of oil 
and oil products, it is a matter of concern, even 
beyond the United States, where the symptoms 
of scarcity are more emphatically declaring them- 


selves, to inquire if any and what steps can be taken 
to maintain an adequatesupply. Increased capacity 
or an increased field of usefulness can be promoted 
in three ways: (I) “ By prolonging the life of the 
unused portion of the domestic resources as it is 
now known; (II) by developing the low grade 
sources not yet drawn upon; (III) by building up 
the use of substitutes, particularly for gasoline, 
upon which a heavy and growing demand focusses.” 
The elimination of waste and the insistance on 
more complete extraction are the best means for 
securing a prolonged life, and there can be no 
practical difficulty in obtaining more satisfactory 
results, for petroleum technology is quite equal to 
the task imposed upon it. More technical research 
is not needed; what is wanted is authority to 
enforce the adoption of stringent, i 
measures. The authors, whom we are following 
in this account of American practice, compare the 
situation to that which would arise in a community 
that possessed an admirable code of laws without 
any provision for putting the same in execution. 
Be the explanation what it may, careful estimates 
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improved tank construction ; 


existing fields. 


traced the origin of 


show that with the present practice, from 90 per 
cent. to 30 per cent. of the oil is left underground, 
and apparently in a form that is not likely to become 
recoverable. The loss above ground is not small, 
we have recently called attention in these columns* 
to the heavy loss due to evaporation in storage 
and the measures taken to reduce this amount by 
but when the in- 
evitable evaporation loss under the best conditions 
is added to that of seepage and of accidental fires, 
it may safely be affirmed that less than 25 per cent. 
of the petroleum underground reaches the pipe line. 
The loss does not end here. Wasteful methods of 
utilising the extract takes a heavy toll, and though, 
of course, no close approximation is possible, there 
is reason to believe that the final recovery factor 
is as low as 10 per cent. This figure, whils sufficiently 
alarming, is also hopeful, for it suggests that 
remedies might easily be found which will materially 
increase the percentage of extracted oil from 


In this respect may be usefully recalled the 
information given in two articles we have recently 
published on the effect of infiltration of water into 
oil wells, and to the measures recommended for 
preventing the escape of natural gas when drilling,} 
for to these two evils, when uncontrolled, may be 
greatest waste. The occurrence 
of mineral oil is very similar to that of artesian water 


with which it is frequently associated. A typicai 
example is shown in Fig. 3. A nice equilibrium 
between oil and water has to be maintained and 
the gas pressure may assist. Under uncontrolled 
conditions, an undue influx of water has not in- 
frequently ruined a well and wrought irreparable 
injury to a whole field. The preventative is the 
construction of a watertight band of cement between 
the well casing and the water-bearing stratum. 
This precaution is now usually taken in California 
and Texas. 

Petroleum generally carries immense quantities 
of natural gas in solution and under great pressure 
at depth. This gas may or may not be of great 
assistance in extracting the oil accordingly as it is 
judiciously used. Too frequently, it has been the 
custom when encountering this gas‘ in drilling to 
suspend operations till the escape of gas relieved the 
pressure and allowed drilling to be continued with 
ease. The waste of gas from this method of working 
has been enormous and cannot be computed in 
precise terms of fuel. This needless waste is doubly 
harmful, for some of the lighter and valuable 
components of the oil are carried away with it. 
This loss is now fully recognised, and methods 
have been devised for recovering the volatile gasoline 
which when blended with a heavier petroleum dis- 
tillate, furnishes the petrol of commerce. This gas, 
however, is not merely a vehicle for carrying away 
valuable products, but energy, which when properly 
conserved, facilitates the winning of petroleum by 
exerting pressure on the underlying gas (Fig. 3). 
A mud-laden fluid surrounding the drill hole has 
been found to be an effectual means of stopping the 
escape of gas. The folly of permitting and 
encouraging the escape of gas is shown by the 
fact that it has been found necessary to supply its 
place by compressed air. In some instances, an 
apparently exhausted well has been resuscitated 
by forcing compressed air down to the porous oil- 
bearing formation, the unextracted petroleum 
being forced to migrate to positions where it can 
be reached by pumping wells. 

These are the main directions in which improved 
technique may relieve the petroleum situation 
and delay exhaustion of the basic product. We 
have next to consider the effect on the aggregate of 
the inferior use to which much of the oil is put. 
The problem here is not to get more oil from the 
wells, but to use the quantity available, much or 
little, in the most efficient manner. The coalfields 
of England present an analogous problem, but 
we have made little progress in solving it. America 
may prove less indifferent to economical operations. 
The relief is to come not from the oil driller but 
from the oil engineer and improved methods of 
distillation. The “cracking” process by which 
the molecules of asphaltic and the heavier com- 
ponent oil are converted into lighter molecules 
may be regarded as the hope of the future as regards 
refinery advance. Particularly, is it possible by 
having recourse to “cracking” to maintain the 
growing demand for gasoline, and so continue the 
expansion of the automotive activity, even though 
the production of the crude remains stationary or 
declines. But just as in this country, owing to the 
possession of abundant excellent coal, we have 
pursued extravagant methods fot the production of 
power, so in the States with the command of 
apparently illimitable petrol, little attention has 
been paid to the more economical forms of internal- 
combustion engine. It is now urged, and apparently 
with good effect, that the Diesel type of engine using 
fuel oil or crude petroleum can be utilised for 
the creation of power on a large or small scale, 
effecting a great saving in gasoline without any loss 
of efficiency. The 7,000,000,000 barrels of petro- 
leum, more or less, which the United States expect 
to raise from underground is definite and cannot 
be increased, but the useful power that the Diesel 
engine is capable of producing from this raw 
material Acer eg Basted fh sve. re 
gasoline motor. The heavy oil engine by i 
improved efficiency practically doubles the available 
stocks, and will add enormously to the fuel resources 
of the States. The significance of the rich promise 





* See 303 ante. 





t See Encrvzerrne, vol. cv, page 612. 
¢ See EncnrveeRina, vol. civ, page 153. 


of this seems at present to be only imper- 
fectly realised. In marine engineering, a large field 
is open to American enterprise. The adoption and 
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development of the Diesel engine is the one means 
that will enable her to make the petroleum fields 
contribute to a wide extension in ocean traffic and 


domestic issue remains the same: the necessity 
of facing it is imperative. 


General Comparison between Oil Shale of Scotland and 
of Colorado- Utah. 




















In 1917, the cost of a barrel of Pennsylvanian 
crude had advanced to about 3°75 dols., and it is 


on a topographical chart, irrespective of geological 
units or natural limitations. Vertical boundaries 


These, however, are questions of fundamental 
domestic policy which one feels he has no right to 


* that determined proprietary rights in coal or iron 

the construction of a worthy mercantile marine.  “‘}"T5, pT kata i = Vee. districts are unavailing in the case of a migratory 

_ Not much relief can be expected from importa- oil, that invariably follows the direction of decreasing 

pag eB feniy os pag world’s ——. om) ® 8: a ~ f0F Pe | in of eee sam ns nando erg 
aggregate. One reads with some dismay that A™mmoniasulphatelb.| 34 17-86 Fortier ultro- lie not delay production to ease an over- 
lready Mexico is supplying th of the oe . e h burdened mark restrain hi t fro: 
pene needs, pe that = es domestic Shale Tesidue.. Ib i600 1!300 Brickmaking, prudential a cms a wel on oo with 

tput i led to supply its deficiences from . } ighbouring well will suck from under his feet 
ps co a edbnaaily Fas annual ost of production i“ 1910. bs ait 4 sm ny which his lack of action ndhaentien ‘So i 
rate. The discovery of fresh fields in Venezuela Value of product on | 2-80 $-25-8-7800) long as the ownership of oil is determined by vertical 
or Central America may delay, but does not avert, Profit perton cents | 80 75-26 (?) boundaries . . . just so long will there be \ 
the impending catastrophe. The urgency of the hurried production with all its train of losses.” i 


A surer avenue of escape lies in the development estimated that a barrel of shale oil, of comparable criticise or discuss. They are only referred to here 
of oil shales, and America is to be congratulated quality, would cost about 4.20 dols., so that possible because it is evident that public opinion in the 
on the possession of a latent source of petroleum competition between the two sources is in sight. States is gravely exercised as to the adoption of 
whose possibilities cannot be exaggerated. In But though the output of the shale oil industry the necessary that shall not restrict 
Utah, Colorado and Wyoming, there is an abundance may compensate for the decline in the yield of | enterprise, or injure vested interests. In the words 

of the authors from whom we have quoted so largely 
and who have made a thorough investigation of the . 
problem in all its important bearings, a constructive i 
economic policy is needed “ that would discourage 
unrestricted competition in production, provide for a 
tapering use of oil for steam raising, insure the 
development of petroleum by-products, and pave 
the way for the sound establishment of a shale-oil 
industry.” 
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TEMPLETS, JIGS AND FIXTURES. 
No. XVI. 


By Joszra Horner. 


In the present article are given some examples of 
continuous milling carried out by the aid of fixtures 
designed by the Kearney and Trecker Company, of 
Milwaukee, Wis., U.S.A., and applied to the firm’s 
“* Milwaukee ” milling machines. 

In the illustrations on page 636, Fig. 499 shows a 
number of cutter blades of high-speed steel mounted 
on a fixture of a simple character. The only opera- 
tion performed in this case is that of milling the 
clearance angle of 45 deg. on the w ends, using 
an edge mill on a horizontal . The fixture 
body is turned to that angle, slots are milled on the 
bevelled face to receive the blades, and studs for 
the clamp plates are tapped into it, one stud for 
each clamp. It receives blades from } in. to } in, 
thick. The production is about 2,700 per day of 
10 hours. 1 
Fig. 500 illustrates push rods or tappets of the 

mushroom i small automobile engines, having 

of black shales, that in the aggregate constitute an ‘ petroleum, as a product of the oilfields, and remove po Ron ay at hypsenseny - Ah ginal wT st 

oil reserve that exceeds the original supply of| the anxiety arising from the exhaustion of the latter, | rods finished are seen standing up on the table at 

subterranean petroleum. In Colorado alone the | the possession of a second source will not excuse|the front. The rods are gripped in pairs in the 
shales cover an area of 1,400 sq. miles, with an|the wasteful misuse of the subterranean supply, | fixture, one top clamp with a central stud bolt 
be can sa of = —— —. = either in methods of extraction or in the injudicious | holding an adjacent pair. They are set radially by 

conduc on as saie and sane a 1s a8 In the | anplication of the several ; i i i 

coal miaadieeinak, Ieee Ode pa owl ee PP products. Whether the | their turned shoulders in contact with the periphery 


: c _, she | n rival sources are to be run concurrently, or whether | of the fixture. The production is about 30,000 
the oil derrick, and oil mining will be the competent | a stimulus such as would be derived from the visible | day, but two men jan caniianle panna! in loading 
substitute for oil drilling. It is more pleasant to| exhaustion of the oilfields, is necessary to induce . 


contemplate the dawn of a new industry than to|the American public to adopt a policy of eager up spare fixtures for the machine attendant. 


lament ‘dhe iieieen tal ak eniiens. roms. the The milling of roller plungers, specimens of which 


development, we ate not in a position to deter-|are lyi the tables is the subject of the next 
eastern slopes of the Rocky Mountains to far into| mine. But it is sufficiently obvious from ex- adeee “4 Ng > ptr 


the interior of the Continent exist the elements of an| perience in Scotland and elsewhere “ that an oil- ae Semen Wie DOL. Bunretintiteel bay is sibesd 
industrial prosperity, to which the world knows no | shale industry can come into effective action only as | to receive the turned shanks of the plungers which 
parallel. We are only concerned with the transition | a large-scale engineering procedure, accumulating its | are clamped down in pairs. The body is solid, the 
from oilfields to oil shales, and the competency of | profit from a narrow margin made significant by | holes drilled in it to receivé the plungers. 
the latter to fulfil the function of the former.|the magnitude of operations.” The evil of the | On the inner annulus it is shouldered down to permit 
We may not travel away to the dazzling prospect | small holding, accompanied by uncontrolled com- | the smaller diameter of the shanks to stand slightly 
offered by the occurrence of rich beds of phosphatic | petition is sufficiently manifested in the oil field | above the face to allow a single clamp plate with a 
rock, abundant water power activating mechanical | areas to-day. It should not be repeated in oil|stud bolt to hold down two adjacent plungers. 
tillage, and inexhaustible supplies of fertilisers|shale mines. The methods encouraged or permitted | The convex-ended form is produced by the concave 
affording a food supply that will attract and satisfy |by such minute subdivision must be held largely | milling cutter. Afterwards the pieces are turned to 
a rapidly growing population. _ |responsible for the premature decline of the| right Fig. 502 in the same fixture, when 
Oil shales have been profitably exploited in| petroleum supply. A competitive scramble has/the slot is milled to carry the roll. The table of 
‘cotland and in other countries where the supply of resulted; each driller or lessee endeavouring to | the machine, rotating slowly, the setting and release 
petroleum is scant. There is no element of doubt) reach and extract the oil with all expedition lest | of the pieces is done by the operator without stopping 
' their successful working, and a basis of experience | his neighbour should forestall him. The conse-|the machine. He stands in front of the table, and 
a an established is at the service of | quences must have been perceived in the early stages|as the pieces come round milled he takes out a 
merican pioneers. The Colorado-Utah shales,|of the industry; only the more easily-gathered | finished and replaces it with a rough one. 
Sorte a richer return than those of| portions have been harvested, the remainder has|This results from the simplicity of setting and 
nd, where a moderate financial success has been ruthlessly sacrificed. It was a fallacy to| gripping which is embodied in the fixture design, 
all secured. This is indicated in the following | suppose that oil could be fixed in position, or right | and that cannot be approached when pieces have 
analyses :— guaranteed by neatly-drawn lines indicating sections | to be packed up, adjusted, and bolted directly on 
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FIXTURES FOR CONTINUOUS MILLING. 


CONSTRUCTED BY THE KEARNEY AND TRECKER COMPANY, MILWAUKEE, WISCONSIN, U.S.A. 
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machine tables. This particular fixture is also of | height for uniform facing. The caps are each held 
so simple a character that it is utilised for several | with a single bolt, and a U-clamp, the end of which 
other articles having diverse shapes by simply | lies in the concavity of the cap. A solid face milling | trem 
changing the clamp bolt holes and stops which take | cutter covers the width of the jointing faces of the 
the pressure of the cut. Thus the expense of|caps. In the second fixture, Fig. 506, the cap 
fixtures relatively to the cost of work produced is | faces just tooled are abutted against the periphery 
lessened. The Kearney and Trecker Company, |of the fixture body, to which they are gripped, 
who have these in use in their own works, say that | each with two bolts at cross corners. Two straddle 
in most ordinary cases continuous milling saves from | milling cutters deal with the upper and lower faces 
26 per cent. to 50 per cent. of time over that done | of the caps at the same time. 
on reciprocating tables with work arranged in series, Theexamples hitherto given in their multitudinous 
on string fixtures. wealth of detailed design have borne testimony to 
Fig. 503 shows a dozen connecting rods for small| the fact that jig and fixture work is not one of 
automobile motors being milled on their big-end | rule-of-thumb practice. It is not only a task 
faces. They are carried within a polygonal framing involving very fine degrees of precision, but each 
having locating blocks fastened down with cheese- | individual design has to be carefully thought out. 
head screws, to make contact with the big ends. | While it is a matter of cost—of relative expense— 


The small ends project through openings in the | 
vertical sides, and are clamped each with a plate 
against the inner portion of the boss, so pulling the 
big ends close to their locating abutment blocks. 
The production of rods is 2,500 in 10 hours. The 


it is also one, an object of which is to evolve a 
scheme which secures the necessary degree of 
accuracy with the elimination of unnecessary com- 
plications. Though many of the examples illus- 
trated may have appeared intricate and very 





face mill used has inserted teeth of high-speed steel. | expensive, especially to old-time machinists, yet 

The next fixture, Fig. 504, has a rather elaborate | assuredly they have been the simplest in the well- 
appearance. It is used in the facing of the sides | balanced opinion of the designers that the con- 
of the jaws of monkey wrenches-—aajustabie | trolling conditions would permit of. One wonders 
spanners—one of which is seen lying in front on| sometimes when studying some of these, how many 
the table. The solid jaw is a steel forging, the | alternative schemes have been outlined and scrapped 
adjustable jaw is a malleable iron casting. The! before the final design was evolved and settled 
wrenches are laid in the openings provided for them, | on. Especially must it be so when articles have 
the jaws facing inwards to come between the | to pass through more than one fixture. While 
opposed faces of the straddle milling cutter which several distinct operations may be included in 
tools both sides of the jaws simultaneously. The/| one jig fixture, as often several are required to 
wrenches are each held down with an eccentric deal with the varied work done on a single piece. 
clamp, the levers of which are seen sloping down-| Much preliminary outlining and general planning 
wards, the eccentric camshaft being supported in in| necessarily precedes the working out of final details. 
the uprights that flank the levers. The f | Ideas rand to be discarded in consequence of their 
the cut is taken against the stop pins that stand| unworkability, or their excessive cost. The special | man 
up between the uprights. The work is held solidly, | experience and minute knowledge required have 
and the cutters are lubricated. A production of | called into existence the jig and tool draughtsman. 
3,000 wrenches per day is recorded, being 50 per; Accuracy here, as in all departments of manu- 





cent. more than had been previously obtained from | 
three Lincoln type milling machines. 

Two photographs, reproduced in Figs. 505 and | 
506, on the present page, show the milling of bear- | 
ing caps for automobile crank-cases. An output of 
5,000 pieces a day is secured off both fixtures. In 
the first the joint face is milled, the second deals 
with the sides. This is work that is being largely 


done on the disc grinders which are not so costly to 


instal as the milling machines’ are, but the results 
are not so precise, nor is the production so large. 

In the fixture, Fig. 505, the caps, two of which 
are seen on the table at the front, are suppo rted on | 
stout pins in the fixture body, which ‘ocate the 


facture, is a term to be used in a relative sense. 
|To insist on and embody finer-gauged limits than 
are necessary for the character of the work done is 
wasteful, because with every stage of refinement 
the cost increases. The fittings of cranes, of con- 
tractor’s plant, though manufactured in 
quantities, are not of so high a grade as those of 
machine tools, or of automobiles and engines, or 
small tools, or parts of munitions, as fuses. And 
in these there are degrees, since parts which are 
| not mutually fitting need not be gauged so finely 
| as those that are. 

Cost is also related to the total numbers of pieces 
set up and tooled. Savings are estimated in minute 
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sums—in pence, or even in many cases in fractions 
of a pol aes per piece. Operations are often ex- 

tricted, as a hole drilled, or a surface 
tooled. @ roughing cut, or a finishing cut. The cost 
of the fixture or jig has to be weighed against the 
time saved by its use, which resolves itself into a 


question of the numbers handled. The larger the | 


product the more money can be spent in perfecting 
the fixture or jig. But it must be less than the 
amount saved by its use, and it should be very 
considerably less. There is little difficulty in 
maintaining a due balance when the number of 
articles tooled in a day runs into the thousands, 
and the manufacture is standardised over almost 
unlimited periods. 

In some instances a fixture is essential even 
though the product is numerically small. It is so 
in all those cases where holes, or surfaces, or notches 
have to be accurately pitched or indexed, since 
however small the numbers required are, hand- 
dividing is now nearly unthinkable. Even apart 
from fixture making, division plates of various 
forms are used on machine tables. Fixtures of 
this kind may be constructed simply, or they may 
be elaborated chiefly with a view to increased 
durability in service. Herein lies one of the 
differences between the cheaper fixtures of cast-iron 
or steel with plain holes or notches, and those 
in which tool steels are used for bushes and pins, 
case-hardened, and ground, and these again fitting 
in hardened lining bushes. 

In fixture and jig work as in articles manu- 
factured without their aid, costs are estimated 
gg ara Ams Tl. rag ly De 
the individual items. Something of this has 
obvious in many of the detail drawings previously 
given. But the original shop drawings include 

many references to standardised parts; screws, 
pins, and so on, taken out of stores by their numbers 
or letters, with suitable references to their locations 
on the drawings. This practice in conjunction with 
the charging of time by the jig and tool draughts- 
and by the workmen, enables an exact know- 

to be arrived at. The looking-up 

of past records of this kind is also helpful when 
igs of not very dissimilar 


other fixtures and 
large | characters are being planned. The standardisation 


and nore Sranen tly recurring fittings 
facilitates the getting out of estimates, and reduces 
the n of variations in the elements, which 
would otherwise be mul tiplied out of all reason. 
This is but an extension of the practice of standard- 

ing the loose fittings used by machinists for 
holdi work directly on tables—the clamps, 
packings, bolts, vees, vices, angle plates, machine 
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centres, and so on, which are as essentially fixtures 
as are those to which the term is more specifically 


applied. 
The desi 


designing of fixtures and jigs proceeds along 
well-defined lines, and is based on principles which 


are of general application in setting work directly 
on machine . 

the reduction of errors, the best sequence of opera- 
tions, the proper methods of locating articles, 
provision for resettings, and, where suitable, the 
application of motion studies. These are essentials 
in the designs of all fixtures and jigs, but their 
necessity grows with higher elaborations, and 
multiplication of operations. 

The in which errors must be reduced is 
that of the limits of inaccuracy permissible in any 
given piece of work. But an appiication of the 
broad principle is always adopted, and embodied 
in good designs in cases where the fixture or jig 
conjointly—may be with the tool, asin straddle mills 
or profile mills—is the only provision made for 
securing the results desired. A division or index 
plate is larger than the circle of holes or of notches, 
the tooling of which it controls. Angles are set by 
means of locking arrangements, or from faces which 
extend to a considerable distance beyond the 
portion to be tooled in angular relations. When 
holes are drilled at some distance away from the 
faces of jigs the bushes are made of sufficient 
length to meet the faces, being often of tapering 
form on the outside to ensure rigidity under the 
movements of the drill. When holes have to be 
both drilled and reamed it is nearly invariably the 
practice to use the same jig by changing the bushes 
for drilling and reaming. This seems more safe 
than attempting to make two distinct jigs with a 
number of holes, the centres of which must be 
precisely alike. When practicable, a hole already 
drilled or reamed is made the medium of assisting 
the exact location of another in the same axis, 


by the employment of a pilot pin at the end of 


the boring bar, orthereamer. This is an application 
of the sound general principle of making one 
operation a guide for the location of a second one, 
which is freely adopted when bores of different 
diameters lie in the same axis. Sometimes the 
larger bore may be done first, or the smaller accord- 


ing to which happens to be the more convenient or 


necessary. The principle has many other applica- 


tions whenever second or third operations are 
located from that first done. The first may be a 
face tooled, or an external portion turned and 
used for subsequent settings. Ifthe locating surface 
is only a “spot” facing, or some rough external 
portion, then the first actual tooling is utilised for 


resetting for subsequent operations. 


The sequence of a series of operations follows 
naturally from the foregoing principles, whatever 
These may be of 
major or minor kinds, dimensions of greater or 
lesser importance, parts which must interchange, 
or those which do not fit to any other part. And 
though rough external faces may be used for spot 
locating they are of no further use after the first 
tooling has been done. For consecutive operations 
economy would suggest the multiplication of 
toolings in a single fixture. Yet the best results 
are often secured by increasing the number of 
fixtures of a simple character between which the 
work is transferred, rather than multiplying com- 
plications in one. Alternatively there is the design 


their character or their number. 


of compound fixtures, the base— 


set instead of being moved into different fixtures. 


The proper location of pieces concerns not only 
the individual article, but the thousands of similar 
pieces that have to be tooled. These are castings 
or forgings that frequently vary in dimensions, some- 

le differences. At an early 
stage therefore the best method of locating these 
in the fixture has to be settled. Many are hollow 
forms, either cored or stamped, and the holes may 
ons. 
Symmetry, correct thicknesses of metal after tooling, 


times by consi 


be inaccurate relatively to the external 


These include provisions for 


the main element 
in which receives successively subsidiary attach- 
ments. The advantage of employing these is that 
they prevent excessive accumulations of massive 
fixture bodies in the tool room or the stores. In 
many cases they may slightly favour accuracy, 
because the piece of work remains as it was first 


must be ensured. Work of this kind is generally 
located by the rough cast, or forged exterior, by 
means of a stud or studs, a vee, or a fork, self- 
centering. Often a location of this kind is associated 
with that of a plain-faced surface, whence other 
faces are obtained parallel or at right angles, or, 
again, important centres for bored or drilled holes. 
Provision for resettings has to be made when 
articles are transferred from one fixture to others. 
In these cases, portions previously tooled are used as 
the means of location. Resettings of the same 
fixture are made on the same machine table or on 
the tables of different machines. All the trouble 
involved in putting work on the tables of different 
machines for the performance of diverse operations 
is avoided when a fixture encloses the work, which 
can be moved about bodily as a single element to be 
dealt with by various kinds of tools. 

Whether consciously or not, motion studies are 
in the minds of those who design high-class fixtures, 
Two movements are avoided if one will suffice. 
This is evident in many details that might pass 
unobserved, save by the men who design, and who 
use them. They occur chiefly in the fastenings of 
various kinds—bolts, screws, nuts, and their holes 
and attachments. The savings effected are only 
those of a few seconds, but they are cumulative, 
and must not be neglected if the last economies 
are to be secured. 





RIGIDITY OF RIVETED JOINTS OF 
STEEL STRUCTURES. 

THE above title indicates the subject of an inquiry 
conducted at the Engineering Experiment Station of 
the University of Illinois, the results of tests, and 
of analysis based on these tests forming the subject 
of Bulletin No. 104, lately issued. 

Before proceeding to consider this issue in detail 
it may be well again to draw attention to the valuable 
work being done under the auspices of the Board 
of Trustees, who established the station in 1903. 
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Since that date a variety of questions has been 
dealt with, chiefly of interest in Structural Engineer- 
ing, though including such matters as High-Speed 
Tool Steel, Fuel Tests of Coal, Transmission of Heat 
through Locomotive Boiler Tubes, the Thermal 
Conductivity of Fireclay, Acoustics in Auditoriums, 
and other questions—the whole forming a most 
valuable series. 

The bulletin now to be considered has been 
prepared by Wilbur M. Wilson, Assistant Professor 
of Civil Engineering, and Herbert F. Moore, Research 
Professor of Engineering Materials. The purpose of 
the inquiry has been to determine the rigidity of 
riveted joints which connect the members of steel- 
framed structures, and by analysis to ascertain the 
effect of defective rigidity upon the stresses of a 
Fel frame subject to a distorting force P (see 

ig. 1.) 

Connections of six types were tested, in duplicate, 
illustrated by Figs. 2 to 7. The first two are such 
as would be expected in ordinary work to give end 
fixity. The fourth—A,—such as would, by reason 
of eccentricity of attachment, not be expected to 
give complete rigidity, and the three others—A,, 
A, and A,—connections which in structural design 
would be to do no more than accept 
vertical shear. In all these, however, there is, it 
must be evident, some rigidity, whether or not it 
be desired. Each pair of test i was 
mounted on the table of a 300,000-1b. Olsen four- 
screw testing machine as shown in Fig. 8, page 
640, which gives also some idea of the methods 


(S666.A.) | 





used for determining angular, or “ slope ’ quantities. 
It will be noticed that by the method of test 
adopted, the moment to which the connection is 
subject, is always a definite amount, the product 
of the load applied, and length of lever arm. This, 
though desirable for test purposes, does not, it is 
to be remarked, conform to what commonly obtains 
in framed structures, though furnishing information 
which may be applied to such cases. 

The experimental work is largely a study of yield 
of connections, as distinct’ from movements caused 
by flexing of the parts connected. This yield, called 
by the authors “slip,” may be made up of slip 
proper, that is, rivet slip, and the localised deforma- 
tion of some detail of the connection, as the straining 
of an angle bar cleat, and is to be understood in 
this inclusive sense wherever the term is used 
without qualification. 

The loads imposed at the ends of the test canti- 
levers, with moments induced in the connection at 
failure, with other particulars, are tabulated in 
convenient form as under :— 


Loads on Test-Pieces. 














Manner of Failure, 


Load.t 
Load 
Failure. 


Test-Piece. 
1.5 Times Work- 
Divided by 
Working Trad. 
Moment on Con- 
nection at 


Working Load.* 








Ib. 
17,500 
18,540 

3,030 
5,000 | 7 


3,400 


Column buckled. 
buckled 
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* Based upon—axial bending stress. b. per sq. in. 
bearing, on ivets 247000 Ib. ode gm 
t Oiereapenting 0b eiteahie working stresses fee wind loads. 
| The results of observations have been plotted, 
| together with calculated quantities (slopes) in such 
@ manner that the difference between the two curves 
| shows the effects of slip. It should, however, be 
| stated that in making computations for slope it 
was assumed that the section of members is uniform 
up to the intersection of their centre lines, so that 
the difference between the two curves, is not in 
some cases wholly due to slip. Results for test 
pieces A, are reproduced in Fig. 9, which should be 
read with the index diagram Fig. 8, showing the 
points to which the results relate. These results 
though enabling useful conclusions to be drawn 
with respect to actual cases, do not indicate an 
invariable relationship of actual to calculated 
strain, as this relationship is affected by the 
position of the points examined relative to the point 
of intersection of the members. Significance of the 
facts observed, as affecting practical cases cannot 
indeed be appreciated till examination of such a 
case is made with the assistance of the facts disclosed. 
This the authors do by analysis of the effects in a 
closed rectangular frame (originally unstressed) 
subject to a horizontal force applied at the top, and 
supposed to be 15 ft. high, by 20 ft. wide, to ascertain 
for this case what errors may be involved by the 
assumption of rigidity at the connections, where 
but some degree of rigidity truly obtains. By 
somewhat elaborate reasoning it is shown that for 
such a closed frame, slip alters moments only when 
unequal at the four connections, for equal slips 
being as for connections of strict rigidity. That 
this is so is manifest, as if the slip of each connection 
is equal, slip having been eliminated, the frame will 
then behave as one having rigid connections. This 
will’ be true in the result, provided the slips be 
ultimately of equal amounts, even though slip does 
not occur at all connections at the same rate. 
There would, however, be difference of moment at 
any stage of stress development at which difference 
of slip obtained, a statement consistent with the 
investigators’ conclusions. Ultimate difference of 
slip has on the contrary the effect of inducing 


, 16,000 I 
12,000 | 
} 


deviation from results to be expected from rigid 
connections, or from connections developing equal 
slips. The case of unequal slips may be compared 
to the somewhat simpler case of a girder continuous 
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over three supports, with a joint over the mid pier. 
The moment at the pier, will, for perfect continuity, 
and bearings unyielding, be of a definite and ascer- 
tainable amount, but liable to modification by any 
yield of the joint, which will have the effect of 


reducing the moment at the pier. If, however, the | flex but little. 














the importance or otherwise of slip at connections is | no material error, but that the same assumption for 
greatly affected by the stiffness of the members, | types A;, A,, A, and A,, introduces errors of such 
Slip which may be of small importance in cases| amounts as to make it apparent that these must 
where the members are distinctly flexible, may have | not be considered as giving fixity, though A, has 
@ very disturbing effect in the case of members which | for low stresses, a considerable measure of this. 

For this reason investigation of the} Reverting to the particulars given here for 
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| Weleg i. on either side of the vertical web joint in the canti- 
1 Wl Slo ‘e lever should be materially in excess of those calcu- 
‘fe Qe lols lated on the basis defined, at the point near the 
ee r eas column, because the full section of the cantilever 
‘Slo | ele S does not extend to the axis of the column, as 
ix fol | lof 3 aS presumed, and at the point farther removed, for the 
ls tel | > 2-15 3X 5x Y% same reason, and because of rivet slip at the joint. 
lee jo] | jmepe eos oo oe ee i At the point below the upper horizontal web 
ae - Al joint of the column a closer agreement may be 
fae ° glee expected, the full section of the column being 
\ -PL. 24 ? oa wr “The 
“5 fl ? lapel ° 1-PL. 2449s > undiminished, and at the point immediately above 
+ & | | - this joint, no greater discrepancy than that due to 
aA ap ic a Jy slip of joint rivets. 
Pit) 8 2-8 IX EX Ye ; Examination of the curves in Fig. 9, will show 
BR dsc e 9:2"- aa them to be consistent with these comments. The 
: He admitted error in the calculation for slope at the 
1 flo ] jo point in the cantilever nearest the column has the 
lc | effect of making this slope appear smaller than it 
1 ie | 8 should be, that is, the calculation indicates some- 
| fic} | what greater rigidity than a more strict computation 
t Ho | fe would present, but it is to be remembered that the 
oe e inquiry appears to be intended to show how the 
| |Rhebedg observed results compare with computations based 
me 6 ve sae on usual assumptions, whether right or wrong. 











outer bearings yield also, an amount conformable 
to the joint yield, this moment may remain un- 
altered, as in the case of the closed frame with equal 
slips at connections. 

Other test results are treated by the investigators 
in the same manner as are those for the A, test. 
It must be evident, as shown by the authors, that 


imaginary but practicable frames assumed by the 
authors, is made to include members of different 
degrees of stiffness, in the endeavour to reach per- 
centage error results which shall be instructive 
to those interested in the branch of design dealt with. 
The broad conclusion is that for connections of 
types A,, A,, the assumption of rigidity leads to 





The discussion of the experimental results has been 
limited to the case of a rectangular frame subject 
to horizontal forces such as occur in wind braces 
of a steel-framed building, but it must not be 
imagined that the results reached may be applied 
to a framed structure under load, the beams flexed, 
and slip of connections already developed, the con- 
clusions being true only for a frame initially 
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unstressed and undistorted. Forsuchacombination|there may be in effect no sensible fixing of the|only at moment equal to, or greater than, ; this. 
of effects, elucidation would no doubt be extremely | girder end. Further, though slip at the connection | Examination of the curves makes evident {con- 
involved. The results of the inquiry will, however, | of the simple closed frame considered by the authors | siderable difference in the slips observed in cases 
be found of value in considering other cases occurring | does not, if equal, modify moments, yet this is not | where these should be the same, suggesting some 
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in practice, and it may be well further to emphasise | so, of necessity, in the case of a beam carrying load, 
the important bearing that relative stiffness of| connected to columns, for if the slope at the beam 
girder and columns have upon the function of an|end is for the simple beam, less than slip of rivets 
end connection, for no matter how rigid this may be, | permits, the full moments due to rigidity of con- 
if the column is flexible in any material degree, | nections will not be developed, unless slip occurs 








little variation in the quality of workmanship in 
the test specimens, particularly as these differences 
include in some cases effects independent of work- 
manship, that are common, and equal—or nearly so, 
the influence of workmanship being in such cases 
relatively greater than suggested by any dis- 
similarity of comparable curves. 

There is no reason to suppose that the differences 
referred to exhaust the possibilities in this direction, 
so that it would be unwise, as the authors point out, 
to base too much upon the limited number of tests 
made—valuable though they be. 





1,500-TON TWIN-SCREW HOPPER 
DREDGER. 


-~ 





On Plate XLVIII and page 641 we give illustrations . 


of a large hopper dredger recently constructed by the 
ian Vickers Company at Montreal, to designs 
supplied by Messrs. William Simons and Co., Limited, 
Renfrew. The dredger is of steel, and has been built 
to Lloyd’s requirements. A longitudinal section is 
represented in Fig. 1, whilst Figs. 2 and 3 are deck 
plans, a transverse section being represented in Fig. 4. 
The dredger is fitted with two sets of triple ex- 
pansion engines, which can be coupled up so as to drive 
either the propellers or the chain of dredging buckets. 
In the latter case both engines drive by double helical 
gearing a shaft running centrally along the hull of the 
vessel, and fitted at its forward end with a bevel wheel 
by which the drive is transmitted to the ladder head 
gears, as best seen in Fig. 4, page 641. Two ladder 
speeds are provided for by means of the change gears 
near the engines, which can be seen in Figs. 1 and 2. 
Two sets of buckets are supplied, one set of 54 cub. ft. 
capacity being intended for use when dredging soft 
material, whilst the other set for use on stiffer ground 
are of 30 cub. ft. capacity each. The spoil can be 
delivered at will, either into the hopper (of which a 
cross-section is given in Fig. 4) or else into barges 
on either side by means of the shoots shown. The 
ladder, which carries a bucket chain of exceptional 
strength, is strongly braced, both laterally and verti- 
cally, and is long enough to permit of the buckets 
dredging at a depth of 57 ft. with the ladder inclined at 
45 deg. The upper end is supported on an independent 
pivot shaft and the lower is controlled by steel wire rope 
tackle operated by an independent engine, which is 
capable of raising the ladder at a speed of 10 ft. per 
ute. The mancuvring winches at bow and stern 
have independent two-cylinder engines and are fitted 
with friction clutches and brakes, so that the mooring 
chains can be worked independently or simultaneously 
as required. Independently driven steam winches 
are fitted for controlling the hopper doors. The 
auxiliaries provided include steam steering gear, 
electric lighting plant and refrigerating plant. The 
steam supply, both for main engines and the sub- 
idiaries is provided by two marine boilers ed 
for a working pressure of 180 Ib. per square inch. h 
is large enough to furnish steam simultaneously for 
one of the main engines and for the whole of the 
‘liari 
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CONSTRUCTED FROM THE DESIGNS OF MESSRS. W. SIMONS AND CO., LTD., RENFREW. 


(For Description, see opposite Page.) : 


INDUSTRIAL NOTES. 


A system of payment by results was instituted by 
Messrs. Priestman Brothers, at their Holderness 
Foundry, Hull, on April 1, 1917, for the duration of 
the war. It is based on the following principle: 
If a given number of men in a given time are capable 
of producing on the ordinary method of day-rate 
working a certain quantity and type of finished 
machinery—called the “‘ standard output,” then if by 
greater collective individual effort, i.e., without in- 
creasing the number of men, or without working any 
longer hours per man, they can increase the output of 
such machinery, it is possible to advance their total 
day rate wages by a percentage equivalent to that 
by which the standard output has been increased. 
As Messrs. Priestman state, a very important point 
is to settle a standard output which may be fair both 
to the employers and to the employed. After careful 
investigation, it was considered that a standard of 
“average weight ’’ should form the basis for the intro- 
duction of the system in their works, and by agreement 
with representatives of the men, a certain weight of 
completed machinery packed and despatched per month 
is accepted as the standard unit. The standard is an 
average of weight of work delivered per lunar month 
comprising the whole of the machinery which leaves the 
works; it is based on the number of workmen and 
apprentices employed and the average number of hours 
worked at the beginning of April, 1917, with overtime. 
The standard weight is not altered so long as the 
number of men iets the number of hours worked 
and the plant uti remain substantially the same 
as those on which the scheme is based. The agreement 
provides that the standard weight is to be modified 
to bring it into line with alterations, if the number of 
men a ag and the weg or the method = 
manufacture vary a iably. If the out fa 
below the standard it'has to be brought up tole belore 








the percentage for excess output is determined. At 
the end of every four weeks the output in tons for that 
month is posted up, after being verified by the Works 
Committee, and by as much as it exceeds the standard 
output, by so much per cent. are the earnings of each 
emplo: man or apprentice—increased for the four 
following pay days. addition, men and apprentices 
receive 10 per cent., whether the fixed average wages 
is cane on not. The weekly wage is the agreed 
rate of the Hull Iron Trades Association, and of 
the trade unions concerned in the scheme. A very 
close examination into the output now being obtained 
per man per hour, as compared with the corre- 
sponding output prior to the introduction of the 
scheme, shows the increase in the weight of work 
delivered to be approximately 40 per cent. Provided 
the class of work being manufactured is kept geval 
mately constant, provided also the number of men 
pr se and the hours they work—the “‘ man-hours ” 

0 not exceed those which are worked in arriving at 
the standard weight output, then the cost of labour 
per ton is no more than it would be under the ordinary 
day rates of working. The scheme, it is stated, gives 
satisfaction to the men, their foremen and. trade 
unions, and is being continued. Its extension to other 
works should go far to help the problems of demobilisa- 
tion and readjustment now before the country. 





The Central Advisory (Port Labour) Committee 
has been formed by the Minister of Labour for the 
purpose of advising the Minister on questions 
relating to labour in the ports, co- ing the work 
of the Local Port Labour Committees, and allocating 
the pivotal men to be released from the Army, for 
work in the to the different porte claiming their 
services. appointment of a secretary will be 
announced in course; communications should 
meantime be addressed. to Mr. E. C. P. Lascelles, 





In view of the widespread distress and demoralisation 
that would be likely to arise if the many boys and 
girls under 18 who, during the war, have been engaged 
in industry were thrown haphazard on to the labour 
market, the Minister of Reconstruction, Dr. Addison, 


to ascertain the contend al uvenile 
employment during the war and the probable con- 
vine Aig na the war. Fully 3,000 een 
eit y special investigators visiting firms emplo 
young people, or directly by employers ve a a 
were idered, and a re based on this materia! 
and recommending how the juvenile labour problem 
should be dealt with, is now issued by the Ministry. 

After describing the great demand there has 
been for juvenile labour, t portionately high 
wage which this labour,has and the long hours 
frequently worked, the report makes no hesitation in 
describing the effects of these war conditions upon the 
y people themselves as mischievous and de- 
saree Fm It goes on to urge'that though these 
mischievous effects wrought upon the rising generation 
of the last four years cannot be effaced, they need not 
be intensified. The nation, moreover, is under an 
obligation to do all it can to improve the condition and 
prospects of these boys and girls whose health, educa- 
tion and industrial training have suffered. 

A scheme is recommended, the general principle of 
which, briefly, is to ensure that all boys an gitls 
thrown out of work on the return of , Should be 
maintained in conditions which would prevent them 
from being demoralised by unemployment, improve 
their physique, their character and industrial qualifies 
tions and ae to return - industry as soon as 
there are suitable openings. It is suggested that 
centres for unemployed boys and girls should be 
established in all towns with a population of more 
than 20,000. They should be managed by committees 
drawn from the Local Education Authorities, the 
Juvenile Employment Committee, trade unions and 


emplo: 
cerned with the welfare of young people. They 
should be financed from national, or local, sources, 
The object of these centres would be to hold boys 
and girls together under good influences during un- 
employment and in close contact with the Employment 
Exchanges, and to use the interval of unemployment 
for further education, including physical training, 
organised games, and such industrial training as can 
conveniently be offered. Maintenance allowance 
should be paid to the parents of all young persons for 
whom Bis aps not immediately available on condition 
that they attend the centres for the hours fixed by the 
authority controlling them. Special care, and what is 
virtually a re-education, will be needed for many y 
pone who have deteriorated seriously o to ill- 
th or to demoralisation caused by their ten Hao 

and social life during the past three years. To meet 
the case of boys of this class, it may be necessary to 
establish residential qed 

The report, which a complete survey of the 
whole ground of “Juvenile employment during the 
war and after,’ will shortly be available from H.M, 
Stationery Office, price 2d. 





The secretaries to the Midland Iron and Steel W 
Board have issued the report of the accountants for 
the two months ended September and October last, 
and have announced that the wages for puddling durin 
the present month of December and the month o 
January next will be 19s. 9d. per ton, and that all other 
forge and mill w will be advanced by 5 per cent. 
The 19¢. 9d. is e up of 18, 9d. per ton in accordance 
with the sliding scale and ls, per ton on puddling, or 
10 per cent. on all other f and mill wages as the 
equivalent of subsidies on pig-iron, The new wages 
will take effect from Monday next, the 9th inst., and 
will continue until Saturday, Fe 1. In addition 
to the 19s, 9d. per ton, there is to be 6d. per ton bonus 

ted to the puddlers by resolution of the Wages 

which met on July 15, 1912; this a to 

ers only and oe the total _ a 

. 3d. ton. e@ average net se price o 

bars, pant ale tees, and sheets, hoops, strips 

and miscellaneous for the two months in question was 

161. 9¢. 7-62d., as against 16/. ls. 1-63d. for the pre- 
ceding two months. 





and the operatives 
Board of Trade have closely followed the 
Sir George Askwith went to hester last Wednesda 


section. We under- 





to meet the cotton-weaving section of the trade an 
stand that a private meeting of the Spinners’ Federa- 





ers’ associations, and other organisations con- . 
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tion, the employers’ association, was held last Tuesday 
in Manchester, under the chairmanship of Mr. Percy 
Ashworth ; it was stated that at this meeting a resolu- 
tion was approved commending the action of the 
sub-committee in not agreeing to the demands of the 


operatives. 

Dealing with the situation, T'he Textile Mercury for 
November 30 says that the ballots of the cotton opera- 
tives of spinning mills ing their application for 
an increase of 40 per cent. on current rates of wages, 
show a decisive majority in favour of urging their 
claims. The application of the weavers for a 50 per 
cent. increase on current rates is also still unsettled, 
although some advance appears to have been made in 
the negotiations at conferences held during the 
preceding week. 


In the North-East Coast district a 36-hour or 40-hour 
week is being demanded by certain of the engineering 
and shipbuilding workmen. One of the reasons put 
forward for the reduction is to make the work go 
farther with a view to reducing unemployment. It is 

curious how persistent the fallacy seems to be, 
that the higher the labour cost of work can be made 
the greater will be the demand for workers. Another 
claim made is for a fortnight’s holiday at full pay for 
all manual workers at the declaration of peace. 








During the present coal shortage in Great Britain 
brought about by the war, thé statement has been 
frequently made by trade unionists, says the London 
and Ohina Telegraph, that only their own skilled miners 
can get coal. In this connection it is perhaps pertinent 
to. instance the case of the Sengten mines, now 
—— over 4,000 tons daily with Chinese coolie 
abour. Our contemporary believes that none of it 
is really highly skilled, and moreover it is frequently 
being changed. Our trade unionist friends may perha 
find this a hard nut to crack, adds the same mite 
but it is not the only claim they have put forward 
which t be substantiated 








WOMEN ENGINEERS. 

We have recently had many inquiries from women 
desirous of obtaining employment in engineering works 
after the war. It was not repetition work, like shell- 
making, that they were seeking, but rather designing, 
calculating and the like. The last four years have 
shown that a certain ag eh ae of women have the 
instincts of the mechanical engineer and can undertake 
a large proportion of the duties that are found in 
engineering shops. So far they have had little scope 
beyond occasional tool setting, and making tracings. 
Women suffer from two disabilities in seeking to 
become engineers; they lack both workshop ex- 
perience and technical training, and until facilities are 
afforded them in these respects they will find it 
difficult to make much pro . The war, however, 
has afforded thousands of women the chance of 
acquiring a knowledge of machine work on a limited 
scale, and some of them have made most excellent 
use of their opportunities. It has, however, done 
little or nothing to enable them to acquire a theoretical 
knowledge of engineering science, and without this 
there is little prospect of advancement for them. 
There is no reason why the latter state of affairs 
should continue. At Cambridge women and men are 
equally eligible for instruction in all subjects, and there 
have been several women students in the engineering 
laboratory, including Miss Rachel Parsons, the daughter 
of the Hon, Sir Charles Parsons. As far as we know 
there is no rule prohibiting women entering the engi- 
neering classes in most technical colleges, but so far 
there has been no welcome extended to them, and it 
will need much agitation and diplomacy to secure it. 
The National Council of Women of Great Britain 
and Ireland has now taken the matter up, and has 
published the following circular, showing the steps 
they pro to take to further the aspirations of 
women who desire to engage in engineering work. 

The National Council of Women, realising that the 
work of reconstruction as it affects the women engaged 
in engineering and allied trades is of supreme importance, 
has ap a ial Engineering Committee. These 
women have contributed jagesly by their steadfast work 
during the last few years 0: danger to the great victory 
we have now achieved, and t committee will give 
special attention to the future of women who have 
attained some degree of skill in these trades and - 
fessions and who wish to continue their work. 
Kellaway drew attention recently in the House of 
Commons to the great demand there will be for peace 
work. Tus in this time of reconstruction it is necessary 
that these trained technical women should have. some 
per ors tee ee ee so that their interests may be fully 
consid and their views may be sepeers. 

The organisation of the National il of Women, 
with its numbers of branches all over the country, affords 
@ ready means of reaching and keeping in ‘touch with 
technical women. 








1. Women with technical or hanical training in 
peqenesans and allied industries. 

. Women responsible for the organisation of women’s 
work in the shops and exclusive of women engaged 
principally on welfare work. 

The aims of the committee are as follow :— 

1. “To work for the admission of women into all 
suitable Institutes of Engineers, Iron and Steel, Metals, 
Gas and Illuminating Institutes, Naval Architects, 
and on to the Boards of the Universities and Technical 
Colleges of University rank, to the Technical Branches 


of the higher Civil Service, such as H.M. Patent Office, 


Technical Inspectors on the Board of Education.” 

2. “To secure opportunities for women equally with 
men to all technical schools and classes, co and 
universities.” 

3. “‘To secure the co-operation of all women doing 
technical work in Government factories, controlled 
factories and private firms with a view to utilising their 
skill in all reconstruction work in the immediate future.” 

In order that all technical women throughout Great 
Britain and Ireland who are working in engineering and 
allied trades should be able to take part in the important 
and urgent work of the Engineering Section, the com- 
mittee invite all branches of the National Council of 
Women who are situated near any centres of the engineer- 
ing industries, to form an Engineering Sub-Committee, 
who would be the nucleus of a large women’s engineering 
alliance in their district. 

These local committees in industrial centres would 
discuss the practical problems of the locality, collect 
information, initiate active propaganda among the 
technical women whom it is desired to co-ordinate, and 
facilitate organised inquiry from firms requiring technical 
assistants. 

Engineering Committee.—Convener: Mrs. Ogilvie Gor- 
don, D.8Sc., Ph.D., F.L.S8., 1, Rubislaw-terrace, Aber- 
deen. Hon. Secretary: Miss Rachel Parsons, 1, Upper 
Brook-street, London, W.1. All communications to 
be addressed to the hon. secretary. 





ROADS, THEIR SURFACES, CONSTRUCTION 
AND MAINTENANCE.* 


By Ernest Leonarp LEemine, M.Sc. Tech., 
Assoc.M.Inst.C.E. 
(1) Roap CorrvuGation. 

THE introduction of mechanically-propelled vehicles 
on highways has produced a troublesome and perplexing 
feature of road wear, namely, corrugation, which, owing 
to the existing war conditions, when the main roads of 
this country are heavily trafficked and their maintenance 
much neglected, has become serious. 

The object of this paper is to state the present position 
of the problem with regard to road construction and 
vehicle design, and to indicate probable causes of the 
trouble, with some suggestions for preventing or 
alleviating it. 

The phenomenon of wave formation or corrugation is 
met with in most cases of rolling motion on a plane 
surface. As a general rule, the formation of waves on 
a road surface is accompanied by longitudinal movement 
of the road material in the direction of the traffic, and 
this movement usually depends on the tractive resistance 
of the particular material ; consequently, water-bound 
macadam is more likely to become wavy than tar 
macadam, and so on. 

Horse traffic alone may cause waves to develop, but 
the damage to a road in this respect is only slight com- 
pared with that done by motor traffic. The action of 
the driving wheels of motor traffic is similar to the 

ling action of horses’ hoofs, and causes the upper 

yers of the road material to be moved backwards, 
i.e., in the opposite direction to the traffic; sets, for 
instance, tilted backwards. And therefore the 
combined effect of forward movement as a whole and 
tilting or backward movement of the surface is to produce 
ridges and hollows. 
e effect of a wheel passing over the hollows of a 
corrugated surface, or over potholes, is to produce a 
blow on the opposite side of the hollow, and this is shown 


to depend upon 





where W, v, / and r are unsprung 


weight, speed, width of hollow, and radius of wheel. 

It is generally admitted that the road roller will form 
initial waves unless great care is exercised, and that 
traffic will quickly accentuate them. The Crompton 
three-axle roller introduces a principle which is of great 
importance in considering the road wave problem. 

he action of a two-axle motor vehicle may be studied 
by observing the effect when the front wheels meet 
with an i d resist due to a ridge or a pothole. 
The lead of the body of the vehicle on the front axle is 
increased and the lead of the back axle on the body is 
likewise increased, owing to the greater resistance to the 
driving effort ; in other words, vibration of the vehicle 
as a whole is set up by the distance between the front 
and back axles changing with a definite period, accordi 
to the type and suspension of the vehicle. The w 
base appears to have some definite relation to the period 





. | of the waves formed, and a long wheel base assists the 


springing of the vehicle, and enables it to hold the road 
at speed when the surface is rough or wavy. 
improvements in the suspension of the 
heavier motor vehicles are needed, the present practice 
only allowing of the absorption of shocks vertically, and 
po ad hal on of = reaction of baler yr Peer} 
; in this respect, auxiliary springs, check springs 
shock-absorbers are very |. 
The effect of the differential gear in continuing waves 
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along and across a road cannot be too strongly urged, and 
it is this feature of motor omnibuses which probably 
accounts for the rapidity with which they propagate 
waves. If one wheel leaves the road surface, racing 
takes place, and impulsive driving in both wheels is set 
up; when the wheel returns to the surface of the road 
it produces a strong grinding effect on the material. The 
same action takes p when braking the rear wheels, 
except that the grinding action is in the direction of 
motion of the vehicle. 

An interesting feature of road corrugation is, that it 
often commences earlier on down gradients and at bends 
than on straight level lengths of road. In the case of 
the down ient, the reasons for rapid wave develop- 
ment may be stated as follows :— 

(a) It induces increased speed and vibration. 

(b) It increases the unsprung weight. 

(c) pee Rms and braking action are greater than 
on road levels. 

(d) The road material is subjected to very great pushing 
stresses in a downhill direction. 

The increased wear at bends is due mainly to the action 
of centrifugal force bringing greater weight on the outer 
wheels, and to the differential gear assisting racing and 
grinding action. The camber of a road, also, has some 
influence on wave formation. 

The pitch of the waves is not easily determined from 
vehicle dimensions, since it often varies at different 
points on the same road under similar conditions of 
traffic. The occurrence of rudimentary waves, together 
with fully-developed waves, is another interesting 
feature of road corrugation. Generally, the pitch is 
less when the speed is greater ; it is also quite independent 
of the kind of road material laid down. 

With regard to the different classes of roads laid at 
the present time, set-paved roads are only capable 
of offering resistance to wave formation when laid on a 
concrete foundation. Where sets are laid on a yielding 
and inelastic foundation, corrugation will be quickly 
set up and considerable tilting and lateral movement 
will result from heavy traffic. Moreover, Durax paving 
and wood blocks do not seem able to resist the destructive 
forces of modern traffic, and sooner or later waves 


develop. 
Tt is su in this » aed that, wherever possible, 
sets or blocks should be laid arch-shape, in plan, to oppose 


the movement caused by traffic in a particular direction, 
so that the paving may be rendered unyielding both 
vertically horizontally. 

In the case of macadam and tar macadam roads the 
former is quite useless where heavy traffic is concerned, 
and even tar macadam offers no real solution to the 
problem. 

The bituminous road surface appears to be the most 
suitable for modern traffic, on account of its great strength 
and also its elastic qualities, which go far to compensate 
for the unsprung weight of vehicles. Further, traction 
and vibration are reduced to a minimum. The develop- 
ment of waves on a bituminous surface is analogous to the 
formation of waves in the rolling of hot armour-plate. 

It is possible that concrete as a surface, under good 
conditions, might prove a suitable material, but it has not 
been sufficiently tried in this country to enable definite 
conchusions of its wave-resisting qualities to be formed. 

The conclusions of the paper show that unless two-axle 
vehicles can be provided with reasonably good springing, 
such as results from the air cushion of the pneumatic 
tyre, some development in the direction of providing 
three axles and increasing the number of driving wheels 
accordingly, for heavy vehicles, is necessary to alleviate 
the trouble of road waves. 


IN THE STRUCTURE Roap 


SURFACES. 
By Francis Woop, M.Inst.C.E. 


Prior to the war, the question of the structure of roads 
was being brought into prominence through the advent 
of mechanically-propelled. vehicles ; there can be little 
doubt, however, that the transport needs of war have 
brought about a climax and emphasised the imperative 
and mt need of providing roads with a structure 
that will (1) ensure a good and even surface, (2) be suited 
to the traffic, (3) be reasonable in first cost, and (4) be 
easily and cheaply maintained. 

‘onsiderable expenditure has been incurred in the past 
in providing elaborate foundations, which were in many 
cases owing to the indifferent character of the 
surface, but there are many cases in which the strength 
and cost of this section of the road structures are such 
as would not have been necessary if the surface had been 


kept even and regular. 
rovided a neous 


between a stable sub- 
structure and the wearing surface (also homogeneous), 
the foundations need not be, in effect, more than 4 in. 
in depth, and such a combination will satisfy all traffic 
which reasonably conforms to the regulations that apply 
to vehicles in this country. It is common know 
that no failure of the foundation of newly-laid wood 

vernents is noticeable until the surface begins to 
develop hollows through wear; it is then that the 
foundation of concrete begins to show defects. 

An us was i and attached to the rear 


designed : 
part of a motor car which would trace on a moving = 
in the pavement 18 in. 


of pepee She eotien, of, Se, wheel ek Se 
vehicle as 7 
speed of 5 to 7 miles per 


From the resulting diagram various deductions 
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cause @ very severe strain to the strongest foundation, 
and would be proportionately greater from commercial 
vehicles. 

The test over an obstruction of the same height did not 
stop the progress of the vehicle. 

The test emphasises the importance of “stitch in 
time ’’ repairs, and also the provision of a wearing surface 
that will resist the wear to the greatest extent, so that 
hollows do not quickly develop through wear. Probably 
the bituminous type of pavement satisfies this demand 
better than any other that is known at the present 
time. 

The paper deals with the two-coat mechanically- 
mixed or artificial asphalt type, as the cost of this 
construction is less than of natural asphalt. For average 
traffic it consists of a ome! surface about 1 in. to 1} in. 
deep laid on a 3-in. to 4-in. bituminous base coat. 

Experiments proved that the base coat itself could be 
made to act not only as a base, but also to give the 
wearing surface, and would wear more economically than 
water-bound macadam. Disintegration began in the 
third year; the coat subsequently recovered, but 
disintegration again developed later, and eventually it 
failed under heavy traffic after about six years. The 
causes are investigated, and the failure is attributed to 
the expansion and contraction of the bitumen in com- 
bination with the use of large-sized stones. 

The conclusion arrived at is that the surfacing material, 
which is — to iderable variati of tempera- 
ture, should not have any particles larger than about 
hin. when used with bitumen. 

This points to @ justification of the separate wearing 
surface coat laid on a base which can be made with a 
composition of large, medium and small-sized stone 
mixed with a suitably prepared tar. 





In regard to the weeding ata coat many different | #bnormal traffic for long. Drainage must 


compositions have been 


noticeable proportion of comparative failures. There has | the bottom being | ft. below road formation. 
been a tendency to attribute these wholly to the bitumen | from road 


used in the composition. In the author’s view, although 
the bitumen plays a very inv t — it is almost of 
minor importance com with t i 

mineral matter and the distribution of the bitumen. 


wood 
Calculations are given which consistently indicate that | tilted roads draining 1 X 
the thickness of the film of bitumen on the surface of the | The edge of the road next the falling ground, i 


rule, well made, but to carry military traffic they should 
be not less than 24 ft., and, if possible, 30 ft. wide. 

The roads of France, chiefly constructed) under Govern- 
ment supervision, were excellent for the trattic likely 
to use them. 

For civilian traffic in peace time, consisting chiefly of 
slow carts and light motor cars, they are no doubt 
adequate, but construction and material—largel 
a friable limestone—have proved unsuitable for heavy 
and fast military traffic. The original good condition 
of the roads, with favourable weather, delayed the 
appreciation of this, but after the second winter of 
hostilities, the road surfaces having become bad, frost 
got into the foundations, and with further increase of 
traffic the roads got into a deplorable condition. Material 
was scarce, and temporary measures had to be adopted. 

The ly pted view that the excessive 
amount of mud on the roads of France is due to the metal 
being forced down to the chalk or other subsoil, which 
then comes to the surface as mud, » ve by the 
author. Excepting the case of pavé » and roads 
badly worn in holes, he is of opinion that no mud rises 
to the surface by pressure from above. The true cause 
of mud formation is the poor quality of the material used, 
viz., limestone of very soft and porous nature, which, 
by attrition through some inches of de , forms the 
mud, while destroying the surface. only other 
materials available in France were pit-props, whole or 
split, brick rubble, and a poor quality of flint gravel. 

The author then describes methods of repairing holes, 
deep holes being dealt with by “ pigstying”’ with pit- 
props, filled in with earth and covered a foundation 
of soling rock and a coat of macadam. 

The author has reached the conclusion that there is but 
one way, as now given, of constructing a road fit to stand 





th. No ditch be nl kent 
, and there with. No dite nearer t., 
has been a Side drains 
to the ditch should be not more than 

50 ft. apart. the road on one side cuts into a hill slope, 

culverts must be formed under the road leading from 

grading of the | ne ditch to the other—these, whether of stone slabs 

or , should not be less than 18 in. square. Side 

across the surface are to be avoided. 


q 
Lit 


particles of natural and artificial asphalt is such that | from any cause the 6 ft. margin between the road 


Nature employs 50 per cent. less than is used in the 


; ; It. A table is gi indicating the | induced by road traffic, which has a tendency 
synthetic asphal able > — = .. wm a! in athe ee , causing the een 


amount of bitumen requi 
grade of material. From this table the percentage of 


the ditch, must be securely supported to take the 


i 


its camber. A thod of 





ing road edges is then 


bitumen required to coat any specified mixture of grades | described. 


of material can be readily determined. The table will be 


Road excavation must be taken out across the whole 


advantageous in helping to ascertain whether the cause | Width to 18 in. below the finished road surface, the 


of the failure may be attributed to the lack of bitumen. 


bottom being curved to conform to the road camber, 


In the above comparison of natural and artificial | Which may vary between 1 to 12 and 1 to 50, 1 to 26 
asphalt, the percentage of bitumen by weight analysis being a fair average. 


is very similar to that of the artificial material. There 


It is well to have upon the ground soling rock, seconds 


would be a different result if volumetric analysis had | “24 macadam, in advance of excavation, to avoid delays 


been made. An example is given of two analyses of the 
same grading of bitumen contents, yet when the specific 
gravities had been determined, one shows 25 per cent. 
bitumen less than the other. Hence mtologiing con- 
clusions may be arrived at unless the whole of the factors 
are taken into consideration. 

In connection with the design of the structure, it must 
not be assumed that any grading of material can be used, 
or similarly that the grading should be so arranged as to 
give a voidiless structure. A voidless structure per se 
will not necessarily give a good road structure ; in fact 
a designed voidless structure will give a percentage of 
voids when in the road, because it is laid when the 
bitumen is in an expanded state, and as soon as it is cold 
it contracts and must leave voids. A rolled and tamped 
surface coating will show about 15 per cent. to 20 per 
cent. voids on the underside of the coat, while at the 
surface it is free from voids. 

Examples are given of aggregates of various sizes to 
bring about a near approximation to a voidless composi- 
tion, the amount of bitumen that would be necessary to 
fill the void is calculated, and it is shown that it would 
not properly coat the surfaces. 

Pavements that have proved satisfactory show that 
the fine particles must predominate. It is probably 
the case that the bitumen containing what are technically 
termed colloids (é.e., impalpable material of such fineness 
that if mixed with water it will not settle out after 
20 minutes’ quiescence) will be more successful than the 
bitumen that contains no colloids or their equivalent. 
Apart from this, the re is expressed that in the 
bituminous wearing surface coat about 40 per cent. of 
the aggregate should be of 200, 100 and 80 mesh (the 
larger proportion being 200 mesh), 40 per cent. of 50, 40 
and 30 mesh, and 20 per cent. of 10 to } in., and that the 
film thickness on the surface of the particles should be at 
least 0-00065 in. to 0 -00070 in. 

The author further indicates that there is no advantage 
in any particular material that is used as the ate, 
that almost any that is perve f obtainable, proved it is 
in a free state and of suitable grading, may give equal 
results ; ¢.g., clinker from a refuse destructor ground to 
the necessary sizes, grit swept from macadam roads, 
wood fibre, &c. 


(3) Norges on Roap CoNnsTRUCTION AND MAINTENANCE. 
By Tsomas Bowyer Bower, Assoc.M.Inst.C.E. 


Roads are one of the most important of an army’s 
needs. The improvement of the roads of the United 
Kingdom is a subject of increasing im nee, and 
experience shows that the possibility of military con- 
siderations becoming involved should. not be neglected 
in their design and construction. ; 

The average English roads and by-roads are, as @ 


which may expose the foundation to weather influences. 
Excavation being completed, the bottom is covered with 
a 2-in. layer of ashes, or clinker; this, though not 
essential, is desirable. The soling rock is then packed 
and rolled as already described for mending holes. Where 
the maa rock, when set and keyed, is rough it will be 
well to hand-pack the rock seconds that come next, 
if only for one stone thick, “throwing in”’ to make up 
the desired thickness; 9 in. to 12 in. of soling rock is 
sufficient. If this is not procurable hard block chalk 
will serve, though not so good. The “seconds’’ should 
be from 4 in. to 6 in. thick, as also the macadam finish. 
Each layer should be rolled as completed. 

This makes a good road easily maintained, and service- 
able even when the macadam is worn away. 

Corduroy roads are possible only in a well-wooded 
country, and last but a short time unless well covered 
with metalling, without which the foundation soon 
becomes wet and soft, with consequent disturbance 
of the timbers. 

To construct a good corduroy road attention must first 
be given to drainage and excavation carried out as for 
metalled roads, when “ beds” to receive the longitudinal 
stringers should be excavated, one on each road ed 
and one at the centre, with two intermediate channels, 
the centre channel being of width sufficient to take 
two timbers spaced 2 in. or 3 in. apart. 

When laid the corduroy must be secured by } in. 
diameter wire fastened by staples to each timber. At 
every 15 ft. it is desirable to drive pickets, to secure the 
timbers from shifting. On completion the corduroy 
should promptly be covered with a thin layer of ashes, 
or dry soil, followed by a layer of and d 





well rolled in. 
Some incipal faults im road construction are ; 
Delay in i arrangements until late in the work ; 


careless laying of soling rock on gyre formed 
bottom. Packing soling rock on edge with length of 
stones transverse to road, in which case the stones are 
liable to tilt forward in the direction of traffic with 
consequent disturbance of road surface. 





Tue SocrarisatTion or THE GERMAN INDUSTRY.— 
The socialisation of certain German industries, notably 
the mining, the iron and steel and the textile industries 
for which the extreme wing clamours, is not likely to 
materialise at the present moment. The Government 
does not: find the time expedient and fears that the 
German industry cannot stand any further disturbance 
at p t, lest its foundation should be entirely shaken. 
The Bavarian shares the view of the Berin Government, 
and deems it inopportune to transfer industries to the 
State at a time when it is entirely exhausted. In the 
tmaeantime industrial circles are alarmed at the prospects 
of immediate higher taxation, 











“COAL SAVING BY SCIENTIFIC CONTROL 
OF STEAM BOILER PLANT.” 
To tHe Eprror or ENGINEERING. 
Sir,-—I regret I have been unable to thank Mr. Casmey 
before now for his closer analysis of my letters regarding 
stokers. Apart from this correspondence, we all know 


Y| Mr. Casmey’s enthusiasm on this subject. Personally I 


am but one of the many who are giving a lot of their 
time to improve this matter, and I find it a great pleasure 
to have the humble appreciation of even a stoker. 

Now then, regarding the Lancashire boiler. Mr.Casmey 
can get better results from the Yorkshire boiler, with a 
reduction of material used in construction, due to length 
principally. but also to method of flue design, which 

— is better than the “ Lancashire.” 

e applies this system to the Lancashire—not by 
agg the diameter of the flues at the back ends, but 
by ucing the firegrate area at the front end, so as 
to bring his ratio more into line. . 

Assuming his method to be correct, I suggest that the 
same idea could be lied to i the efficiency of 





rr 


the Lancashire evaporative ity, b ing the 
diameter of the flues at the back. Here constructive 
difficulties arise, e ions of brickwork are more, 
leaks rm = imperfect work in bricks still take place 
and gradually get worse as the time goes along. eae 
horizontal flues hold fine residues of ash, &., and 
numerous other things could be mentioned if necessary, 
all of which can be greatly reduced in effect by the 
application of water-tube boilers. In these the gas exit 
can be made to any size, fuel combustion can be kept 
right both visually and mechanically. The thickness of 
metal for high-pressure work is not beyond the limits 
of safety and economical heat transmission, not forgetting 

of expansions, which can be neutrali much 
better in a ~ espera water-tube boiler, than in a 
Lancashire boi 


the article on “‘ Power Station Problems,’ 
~a sex  auaiay on tortor is a agen and may 
as r convincing proofs of several 

ad of the use of water tube otlobe, 

Now that the war is practically over, so far as fighting 
is concerned, I that we turn our minds towards 
something better benefits so far as use 
of coal is concerned, and I am glad to note also in this 
week’s issue of your paper, under your illustrated 

atent record, that Messrs. Mertz and McLellan have 
n busy in this respect, 

The letter of C. F. Wade contains many true facts, 
but he, like many others, cannot rec the losses 
away from the boiler-house. I should have thought 
the instance in saving shown a week or so ago would have 
been sufficiently glaring. 

Yours faithfully, 
Joun H. ANDERSON, 

Purfleet, Essex, December 1, 1918. 








“STUDENTS FOR DEGREE COURSES.” 
To THe Eprror or ENGINEERING. 

Sin,—Allow me to add my support to Mr. Wollaston’s 
proposal, published on page 611 of your last issue, to 
allow students who give evidence of the requisite educa- 
tion, to take their through the medium of night 
classes or part-day courses. 

There are large numbers of youths who joined the 
Army in 1914 at the ages of 18 to 20 and are now 23 to 
25 years of age. Many had passed their matriculation 
and further studied at night classes or day apprentice 
courses in engineering. here such persons can show 
that they p the knowledge, the least 
the universities can do is to allow them to take the 
honours degree after two years at the university or, say, 
three years at night classes. 

Yours, &., 
Joserx Burrerwortu. 
(President Manchester Association of 
Engineers. ) 
Albert-square, Manchester, December 2, 1918. 





REINFORCED CONCRETE SHIPS. 
To tHe Eprror or ENGINEERING. 

Srr,—-I enclose an extract from a paper published 
sixty-four years ago which refers to the use of iron 
wire and cement for building ships. From this it 
would seem that the attempt to build ships of this 
muddy mixture is not altoget er new. 

Yours tru 


1 ’ 
-H. X, CULLEN. 
The Marine School of South Shields, 
December 2, 1918. 


From The London Journal for the week ending Decem- 
ber 23, 1854 :— 


Novelty in Shipbuilding.—M. Lombo-Miraval has 
called the attention of the Société d’ Encouragement to 
a method of constructing ships, perfectly novel. Accord- 
ing to this system, vessels are made altogether of iron 
wire and hydraulic cement, and the inventor attributes 
to them the following advantages. Great solidity, 
absolute i bility, facility of repair in case ot 
shipwreck, perfect stability, by the ballast being fixed 
to the bottom and forming part of the frame, and, 
finally, incomparable rapidity of construction, A 

¢, constructed six years ago “— this system, 

has since navigated without g any repairs, 

alth it has undergone some rough tests. ‘‘ Nothing 

would be easier,” says M. Miraval, “than to construct, 

in a few days, on board the vessels of an expeditionary 

Sort. as many gun-bosts or debarkation rafte as may 
lesirable,”’ 
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Lt is a truism that the war is a contest of mechanisms, 
and there is scarcely a branch of engineering that 
has not been called upon to give its assistance in the 
formation of the complicated and successful fighting 
machine, Amongst the many problems calling for 
solution has been the question of electric power supply 
to meet very variable conditions overseas, and we 
are now able to publish particulars of a plant giving 
the necessary mobility and convenience which was 
designed under the direction and for the service of 
the Directorate of Inland Waterways and Docks, 
War Office. It takes the form of a floating electric 
power station, and the nature of the duty calls for 
such a wide range of supply that the equipment has 
many interesting features. Direct-current supply can 
be given between 110 volts and 575 a and 
alternating current from 220 volts to 7,600 volts. 
A general view of one of the stations during fitting-out 
is given in Fig. 1, and this picture has an historical 
interest in the fact that the Turbinia, the first sea- 
going turbine-driven ship, is partly visible to the left 
of the workshops. 

The plant is installed on a large steel barge, and the 
accommodation consists of two dynamo rooms, placed 
fore and aft, and a boiler-room amidships (Figs. 2, 3, 
and 4, page 645), As the boilers are oil-fired, it has 
been possible to make the installation exceedingly 
compact, and to reduce to a minimum the personnel 
required for operation. The nominal capacity is 
1,000 kw., but owing to the elasticity obtainable with 
liquid fuel and the generous design of the machines, 
a considerably larger output may be obtained at 
short notice for peak loads. 

_ Boilers.—The steam-raising equipment consists of 
six single-ended single-furnace boilers of marine type, 
of 800 sq. ft. total heating surface. They have each 
an equivalent evaporation »>f 5,500 Ibs. per hour, the 
working pressure being 200 lbs. per square inch. Under 
these conditions and with feed water at a temperature 
of 150 deg. F. the rate of evaporation is about 13 Ibs. 
of water per pound of oil having a higher calorific 
value of 19,000 British thermal units per pound. The 
oil-burning system is of the low- type— 
i.¢e., for a working oil pressure of 60 to 70 Ibs. per 
pryse! _—. Pisin is one ene per boiler and these 
are tom the oil pum a ring main s 
so that there are hoe nT Some we ~— 
oil-fuel pumps and hot and cold filters are in duplicate, 
and the working pressure is adjustable by means of 
® spring-loaded valve which by-passes to the pump 
suction. There are two oil tanks, each having a 








capacity of about 20 tons, and these are replenished 
by a re-fuelling pump, thus making the station inde- 
pendent of the type of craft furnishing the supply. 
Air-supply to the furnaces is maintained by steam- 
drven, or alternatively, motor-driven fans, the motors 


being 440-volt squirrel-cage machines. The steam 
fans are used for light load conditions or when 
there is no alternating-current load being supplied. 
The dynamo rooms and boiler room are so arranged that 
the air is drawn through the former, thus helping to 
keep them cool. This is particularly necessary in the 
aft dynamo room, as two of the boilers face this room 
in order to economise space. The make-up feed water 
is provided by a marine type evaporator operating 
with exhaust steam, which discharges to the hot well. 
On the way to the boilers the water passes through a 
filter placed on the suction side of the feed pumps, 
which are of the vertical direct-acting type. 

There are two generating sets in each station, each 
set consisting of turbine, speed-reduction gear, 
alternator, exciter, and direct-current generator, these 
five units being mounted on a sectional cast-iron bed- 
plate and connected by two flexible couplings, Fig. 5, on 
page 648, shows the set in the aft dynamo room. 

Turbines.—The turbines are of the impulse-reaction 
type of 500 kw., economical rating taking saturated 
steam at 200 lb. per square inch above atmosphere, 
and exhausting at an absolute pressure of 14 Ib. per 
square inch. The speed is 5,000 r.p.m., and is reduced 
to 750 r.p.m. by the reduction gear. The governing 
gear includes a trip device to operate the emergency 
valve in the event of failure of the lubricating oil 

. The greater part of the reaction portion 
of each turbine is fitted with what is usually termed 
“ end tightening ” blading, i.e., having axial clearance, 
the last few rows having the usual tip clearance. 
The end thrust is taken up entirely by a Mitchell thrust 
block which is arranged so that the axial clearance of 
the fixed and moving blades can be increased when 
starting up. The exhaust steam is taken into a 
surface condenser of 785 _— cooling surface, served 
by @ steam-driven centrifugal pump for circulating 
water and a marine type air pump which discharges 
to the hot-well. : 

Auziliaries.—All the auxiliaries, except the motor- 
driven fans, are steam-driven, and the exhaust steam 
is collected and utilised for feed-water and oil-heating. 
SS ee 

m the engine driving the circulating pumps, fans, 
air pumps, &c., and distributing to the fabular feed- 
water heater and evaporator. A branch to the oil 








tanks also serves the heating coils there to reduce 
the viscosity of the oil when necessary. These arrange- 
ments ensure the maximum use being made of the 
steam supplied to the auxiliaries, so helping to maintain 
the overall efficiency of the plant. 

Generators. — Each alternator has a continuous 
rating of 625 k.v.a., the normal voltage being 440. 
They are eight-pole, forced ventilated machines, with 
rotor fans drawing the air in axially and discharging 
through a vertical duct above deck level. The field 
system is of the salient-pole type, poles and rotor centre 
being in one piece and of cast steel. The field 
windings are of strip on edge, and heavy damping coils 
are fitted to the laminated pole tips. The exciters are 
low voltage machines, 38 volts, and they supply also 
the field current of the direct-current generators. 

The direct-current generator consists virtually of 
two machines with armatures back to back, capable 
of a combined output of 500 amperes at 220 volts 
to 575 volts, i.e., 110 volts to 287 volts per armature ; 
the intention being that either a three-wire system 
or a 500-volt traction circuit may be supplied. With 
an alteration to the connections of the field coils, the 
machines may be run self-exciting instead of from the 
exciter. Over-compounding up to 15 per cent. at 
full load can be obtained, and a diverter switch on the 
generator frame enables this to be adjusted in four 
steps from plain shunt. All these machines can safely 
deal with an overload of 50 per cent. for 2 hours, and 
parallel running is also arranged for between the two 
engine rooms on both the alternating current and 
direct-current supplies. ' 

Transformers.—To supply high-tension systems 
there is a 500 - k.v.a. three - phase transformer 
provided for each alternator. These transformers are 
oil-cooled with radiating tubes and fitted with an 
expansion chamber. The ratio is 440/1,936 per limb, 
but the windings can be connected in various ways, 
which, combined with alternator regulation of 400 volts 
to 600 volts by rheostats, enable practically any 
transformer terminal voltage between 1,760 and 
7,600 to be obtained. The secondary windings are 
in two separate sections and the various arrangements 
possible give six different ratios, with all of which 
the transformers can be operated at full load. Two 
further ratios can be obtained, making eight in all, 
by star ing the pri windings; these, 


rimary 

however, do not allow the transformer to be operated 

at fall load except for short periods. 
Switchboards.—The switchboards are of a skeleton 

design as seen in Fig. 6, page 648, with the usual control 
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HOME AND EXPORT PRICES OF IRON 
AND STEEL. 
Tue Ministry of Munitions has this week issued the 


following lists of prices. 

The following fixed prices shall be c for deliveries 
for export on and after November 18, 1918, until further 
notice, except for deliveries under contracts made prior 
to November 16, 1918, for which priority certificates 
and export licences have already been obtained. These 
prices are for delivery f.o.b. port of —s for net 
cash against documents, and apply 3 y to makers, 
merchants and agents. Makers may, however, allow to 


merchants or agents a discount not exceeding 1} per 


cent. A merchant or agent purchasing steel for export 
shall make a declaration in writing to the steel-makers 
to that effect in respect of each such purchase. 
Fixed Basis 
List. Prices. 
per ton. 
£s. d. 
Ship, bridge and tank plates ... A 1610 0 
Boiler plates... 04 eas Cc 1710 0 
Chequer plates ... ose oe J 18 0 0 
Ship, bridge and tank thin plates ... B 19 10 0 
Angles other sectional material ... D 2 6 
Small angles, tees and flats Ae 20 0 0 
Joists... soe ove ees ae | 16 2 6 
Rounds, squares and or, me ace: 17 10 0 
Small rounds, squares and hexagons G 20 0 0 
Rails, 60 lb. per yard and over ot -- 1610 0 
Rails under 60 lb. per yard down to and 
including 50 Ib. wes oe Ee oo 1632 6 
Rails under 50 Ib. per yard down to and 
- including 45 lb. per yard... we ve 00 20 0 
Rails under 45 lb. per yard down to and 
including 40 lb. per yard... es -- 1810 0 
Rails under 40 lb. per yard down to and 
including 30 Ib. per y eee eee vs 1 0 O 
Rails under 30 lb. per yard down to and 
including 20 Ib. per y me wes -- 1910 0 
Rails under 20 lb. per yard down to and 
including 14 Ib. per y ove 2  29°0 0 
Rails under 14 ae ard... waa .- 2010 0 
Billets, per Schedu , description (A) ‘an 
Billets, per Schedule E, description (B)and(C) 15 0 0 


Extras same as for home sales, see authorised list. 
‘Lhe above prices apply to steel supplied either by steel- 
makers or re-rollers. 


Bar iron ... .. £200 0 0 


A drawback is payable to the Government on exports 
of the above materials on account of subsidies. 


Exrort Prices: Pic Iron. 

The following fixed prices shall be charged for deliveries 
for export on and after November 18, 1918, until further 
notice, except for deliveries under contracts made prior 
to November 16, 1918, for which priority certificates 
and export licences have already been obtained, These 
prices are for delivery f.o.b. port of shipment for net 
cash against documents, and apply equally to makers 
merchants and agents. may, however, allow to 
merchants or agents a discount not exceeding 1} per 
cent. A merchant or agent purchasing iron for export 
shall make a declaration in writing to the iron makers 
to that effect in respect of each such purchase. 


Per ton. 
Hematite pig iron— £s. d. 
East Coast, mixed, Nos. 1, 2, and 3 812 6 
Scottish, mixed, Nos. 1,2and3 . $12 6 
Welsh, mixed, Nos. 1, 2 and 3 - $12 6 
West Coast, mixed, Nos. 1, 2 and 3 817 6 
Malleable hematite pig tron— 
Refined cupola cast ... . 1010 0 


Cast direct from blast furnaces, large pig, all 


Foundry and forge pig iron— 
Cleveland, No. 3 foundry 
Cleveland, forge oa je ait = 
Derbyshire, Leicestershire and Nottingham, 
No. 3 foundry toe ee én ods 
Derbyshire, Leicestershire and Nottingham, 
inet a ee De fie oa 


te 


hi ¢ aA 





Lincolnshire, forge S53 abe aes 
Northamptonshire, No. 3 foundry ... 
Northamptonshire, No. 4 forge 
North Staffordshire, conuaiy die i 
North Staffordshire, No. 4 forge... Ee 
South Staffordshire, Shropshire and Wor- 
cestershire, 
South Staffo: 
cestershire, 
Scottish, No. 
Basic pig iron— 
Cleveland ne me Be die oft 
Derbyshire, Leicestershire and Nottingham 
Lincolnshire ... we oe "fi a 
Northamptonshire Ps x 
North Staffordshire ... dee as se 
South Staffordshire, Shropshire and Wor- 


Se ee oe ee 
—_ 
3 +3 O +3 -3 to 


GS CEeSSe@a @ SS 


J 
— 
to 


mine foundty ... ast 
shire, Shropshire and Wor- 

mine forg> ste ee 
foundry 


x=-! 

- 
-o 
o° 


- 
3-3-9415 


~ <3 «5 «3 2) +7 
oe @2acaco 


7 


Subject to all usual variations for quality which have 
been sanctioned by the i for the home trade. 

A drawback is payable to the Government on exports 
of the above materials on account of subsidies. 





| List or Street PRICES TO COME INTO OPERATION FOR 


Home DELIVERIES ON AND AFTER FesrvaAry 1, 1919. 





Per ton. 
£s. d. 
Ship, bri and tank plates ... see os 2668 
Chequer p , mild steel, diamond pattern... 15 10 0 
Boiler plates... oes eee -- 15 0 0 
Ship bridge and tank thin plates -- 160 0 
Angles and bulb angles gos ae - 1812 6 
Small angles, tees and flats... - -- 1610 0 
Joists... ie _ eke ee -- 1312 6 
Rails, 60 lb. per yard and over ce we 4 41-33 
Rails, 50 lb. per yard and over, but under 
60 lb. per yard on oes ons - 1310 0 
Rounds, squares and hexagons of 145 0 
Small rounds, squares and hexagons 1610 0 
Rolled blooms, billets and slabs— 
(a) Base price covers all ordinary rolling 
down qualities up to -25 carbon inclusive, 
or up to 32 tons per inch tensil 
(including Lloyds ship quality), or where 
the maximum percentage of sulphur or 
phosphorus is not specified to be below 
-06. Test at maker's works is to be 
final te a o cos oo i328 
(b) For forging small articles such as 
shell bases, baseplates, fuse parts, &Xc., 
where neither special ing of the ingot 
nor special analysis is ¢ for, tensile 
not exceeding 32 tons one -- 1215 0 
(c) Hard qualities (such as wire qualities) 
above -25 carbon to -85 carbon in- 
clusive, where no special cropping of the + 
ingot is — » Phe oo maximum 
mi of sulphur hosphorus is 
Epecifed to be’ ~06 and for steel specified 
with tensile strain upto 45 tons persquare 
ee. sks late ooo dee oes = tea68 
Ingots— 
(g) Ingots for re-rolling, of same quality 
and description as detailed in (a) P= ta 9 5 0 
Ingots for forging— 
eight up to 7} tons, inclusive ... «e we lT 6 
Weight over 74 tons, and up to 20 tons, 
inclusive aoe ote os we oe 
Weight over 20 tons 506 oe pee 
Rails, under 50 Ib. per yard down to and in- 
cluding 45 Ib. per yard = des <. 46°93; 8 
Rails under 45 lb. per yard down to and in- 
cluding 40 lb. per yard oeb sie cao! See 
Rails under 40 lb. per yard down to and in- 
cluding 30 Ib. oy yard a ans eee 20-50 
Rails under 30 lb. per yard down to and in- 
cluding 20 Ib. ae yard Lee eas oi a8, 8 
Rails under 20 lb. per yard down to and in- 
cluding 14 Ib. per y rd dae ae -- 1810 0 
Rails alee 14 lb. per yard... ‘as cco ee O 
Hollow bridge rails, 45lb. per yard and over... 15 10 0 


All the above prices apply to steel supplied either 
by steel makers or re-rollers. The above prices may 
subject to revision should any substantial change take 
place in the cost of wages of material. 

The present basis price of bar iron for home delivery, 
namely, £14 15s. per ton f.o.t. Makers’ Works, will 
remain in force until further notice. 





Gas Tractioy DrvetorpmMents.—The Inter-Depart- 
mental Committee on Gas Traction ne to give 
its support to the British Scientific ucts Exhibition 
which is to be held in the College of Technology, Man- 
chester, during the last week of December and the first 
half of January next. The committee will act in this 
matter in conjunction with the Gas Committee of the 
Manchester City Council, and arrangements have been 
made to include a standard London motor-bus equipped 


in the Gas Traction Section of the exhibition sh be 
addressed to the Secretary, Gas Traction Committee, 
care of H.M. Petroleum Executive, 12, Berkeley-street, 
London, W. 1. There will be no charge to exhibitors 
for space. 


g| t° Tun on compressed coal-gas. Applications for 





Conrracts.—Messrs, Dick, Kerr and Co., Limited, 
have recently received an order for two 5,000-kw. turbo- 
alternator sets and condensing plants for the Union 
Miniere du Haut Katanga, which is one of the largest 
copper producers in the world, outside the United States 
of America, having extensive mining properties in the 
— Congo, ‘The turbines will of the Willans- 
Zoelly type operating on steam at 145 lb. per square inch 
pressure and exhausting into a vacuum of 28 in. (baro- 
meter 30 in.) and will carry an overload of 6,250 kw. 
for 2 hours. The condensing plants are each designed 
to deal with 66,000 lb. of exhaust steam per hour and 
have 10,000 sq. ft. of cooling surface. The turbines will 
be coupled to Siemens alternators designed for a normal 
output of 5,000 kw., at 0-9 power factor (5,560 k.v.a.), 
when supplying reget ae current at 50 cycles and 
6,600 volts pressure, will be capable of carrying over- 
loads of 25 per cent. for 2 hours or 50 per cent. 
momentarily. The ventilating air for these machines 
will be filtered in dry air filters of the Premier Cooler 
Company’s make ; the machines will each be fitted with 
a direct-coupled 110-volt exciter of the overhung type 
and will operate in conjuncton with an automatic vo! 

tor.—The Paterson Engineering Company, Limi 
of ia House, Kingsway, London, have received an order 


for supplying their rapid filtration plant to Bombay. 


be | October, Mr. John M. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scotch Steel Trade.—Although the cessation of hostilities 
has brought to an end the urgent necessity for the manu- 
facture of munitions of war, it has not brought in its 
train any decrease in industrial activity in the West of 
Scotland, despite the fact that no immediate use can 
as yet be devised for the large quantities of shell steel 
which manufacturers now have on hand. Meantime 
there is a very considerable volume of commercial 
business to be tackled, mariy of the orders having had 
to stand aside for lengthy periods while war work was 
in pro Every rolling mill is now fully employed 
and it is anticipated that the constructional work which 
will be required by the Allied countries will tax the 
eae meage capacity to the utmost limit. The ship- 

uilding programme is another heavy item, the require - 
ments for it alone being sufficient to keep the steel works 
going for many months. In view of the fact that the 
control of prices may cease at any time now, makers 
are safeguarding themselves and will not wittingly 
commit themselves to any rash promises concerning 
rates or deliveries. They are fully aware that changes 
must come, and act accordingly. Inquiries and orders 
from overseas are steadily on the increase, but even yet 
the home wants are the first consideration. 


Malleable Iron Trade.—In the malleable iron works 
there is still an active Fae of business, makers now 
being in a position to undertake orders of a more general 
character in consequence of the withdrawal of the heavy 
demands on Government account. The easing-off, too, of 
the restrictions on shipments abroad will make a certain 
amount of export possible, notwithstanding the inflated 
values ruling. Some adjustment, however, is expected 
immediately, so that makers, naturally, are chary of 
offering quotations at the moment, preferring rather 
to accept orders at ‘‘ prices to be fixed’’ later. Should 
a satisfactory scheme of Government subsidies be 
worked out and the artificial rating for home trade be 
maintained, with export several pounds per ton in excess, 
“Crown” bars may even be fixed at or about 20/. per 
ton, which would quite be in keeping with recent figures. 


Pig-Iron Trade.—Pig-iron continues in such heavy 
and tant d d that smelters have as much 
difficulty as ever in keeping supplies level with the 
requirements of consumers, and the entire output speedily 
goesintouse. Orders now show a much greater diversity, 
a fact which should shortly lead to a distinct broadening 
out. While the bulk of the production continues to be 
swallowed up in the home markets, a certain stringency 
prevails with regard to export, and it is more than 
probable that export rates will be something like 50s. 
per ton in advance of home prices when the change takes 
place. At the moment, No. 1 foundry iron is quoted 
about 120s, 6d. per ton, and No. 3 115s. 6d., so that 
with an increase of 50s. this would bring out the price 
for export at 170s. 6d. and 165s. 6d. per ton, which would 
be much on a level with the rate when export licence was 
obtainable. 


Wages in the Iron Trade.—As the result of his ex- 
amination of the employers’ books for September and 
Leod, C.A., has intimated to the 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board that he finds the 
average net selling price to be 15l. 16s. 9-8d. per ton. 
This brings out an advance of 5 per cent. in the wages 
of the workmen. 


Another Shipyard Changes Hands.—From information 
just to hand it seems that still another Port Glasgow 
shipbuilding yard is to pass into different hands, the 
announcement having been made that Messrs. James 
and Henry Lithgow, of Messrs. Russell and Co., have 
agreed to purchase the business at present carried on 
by Messrs. Dunlop, Bremner and Co., Limited, ship- 
builders and engineers, Port Glasgow. This new 
acquisition will mean that Messrs. Russell and Co. 
will soon have the control of five shipyards in the burgh. 








Tue Royat Agronavticat Soctety.—Owing to the 
roximity of the General Election on December 14, the 
ture by Mr. Claude Graham-White under the auspices 
of the Royal Aeronautical Society, on Civil-Aeria! 
Transport, at which Lord Northcliffe was to preside, has 
been postponed. The lecture will be given at an early 
date after Christmas, which will be indicated in due 
course. 





TRADE witH CHIna.—Among the Chinese at large 
British prestige has been enormously enhanced by the 
recent victories, says The London and China Telegraph. 
Unquestionably British trade has such a chance in 
China as it never has had before, but it is idle to expect 
to reap the full advantage of this opportunity so long as 
German houses retain full liberty to reeommence opera- 
tions directly war ceases. 





PersonaL.—Messrs. Richard Garrett and _ Sons, 
Limited, of Leiston, announce that their office at 
53, Victoria-street, 8.W. 1, which has hitherto been 
conducted by one of their directors, Mr. W. J. Marshall, 
will now be in the charge of Mr. G. P. Mair, A.M.Inst.C.E. 
M.I.Mech.E. Mr. Marshall is taking over administrative 
duties at the works at Leiston, Suffolk.—Messrs. the 
Henry Wells Oil Company inform us that they have re- 
moved their head offices to 11, Haymarket, 8.W.1, which 
are under the nal charge of their principal, Mr. Henry 
M. Wells.—Messrs. Sir W. G. Armstrong, Whitworth 
and Co., Limited, state that on and after December 7. 


the tempo address of their “‘ Engine Works ’’ Depart- 
ment in on will be 3, Blenheim-street, New Bond- 


street, London, W. |. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Although war contracts continue to 
be cancelled and there has been a stoppage of orders 
since last week, business on the whole is distinctly 
improved, and there is every reason to take a hopeful 
view of future prospects. The transition from war to 
peace will be effected in Sheffield much more easily and 
rapidly than in many other industrial centres. The 
material and tools which Sheffield produces are the 
basis and essential of every industry, without which 
they cannot carry on. The volume of these require- 
ments is tremendous. During the war Sheffield has 
increased her capacity to a remarkable extent and 
prospects tend to show that her output will only be 
limited by the supply of labour. At present a certain 
amount of slackness exists, as was inevitable in the 
changing-over period, but new orders are coming along, 
not only from the home market but to a large extent 
from abroad, and once the works have settled down to 
the changed conditions, a new era of prosperity is 
assured. Chief among the new work are orders for 
railway and marine steel, forgings, crucible steel, saws 
and tools of all descriptions. The pig-iron market is 
somewhat unsettled owing to the uncertainty as to the 
Government’s intentions. Should the subsidy arrange- 
ments be withdrawn, prices will advance, and it is not 
surprising that at present there is little buying of raw, or 
semi-raw materials, except for immediate re nag 
There are definite signs of -a steady overseas 
the immediate future, eve nae for sheep onion 
sickles and tools having n received from South 
American consumers, 


South Yorkshire Coal Trade.—But little improvement 
is observed in the local situation. The output is still 
affected by the prevailing epidemic and 
out far under their normal tonnage. 
exceeding difficulty in obtaining supplies of house fuel, 
and in many instances deliveries are months behind. 
For manufacturing fuel the demand continues con- 
siderably in excess of the supply, and so far, the reduction 
in tonnage consumption of munition works has had but 
little observable effect, although works generally are 
obtaining supplies with more freedom. Government 
requirements show no sign of falling-off. The export 
trade to France and Italy is larger than ever. Stocks of 
gas fuel are at a low level, and there is the utmost pressure 
from inland works for supplies. The market for slacks 
is steady, and all qualities are in brisk request. Coke 
is selling well at maximum rates. Quotations are :— 
Best branch handpicked, 27s. to 25s.; Barnsley best 
Silkstone, 27e. to 27s. 6d. ; Derbyshire best brights, 
258. to 268.; Derbyshire house coal, 228. 6d. to 238. 6d. ; 
best large nuts, 228. 6d. to 23s. 6d.; small nuts, 21s. 6d. 
to 22s. 6d.; Yorkshire hards, 226. 6d. to 238. 6d. ; 
Derbyshire hards, 21s. 9d. to 228. 9d.; best slacks, 
18s. to 198.; seconds, 16s. to 188. ; smalls, 13s. to 14s, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MrppLesBrovuGcH, Wednesday. 

The Cleveland Iron Trade.—Interest centres in the 
announcement of the Ministry of Munitions concerning 
the tixing of export pig-iron prices, and the withdrawal 
of subsidy to pig-iron producers at the end of April 
next. The official list of export prices ie not yet to 
hand. The continuance of the subsidy to pig-iron 
makers to the end of April covers the period over which 
the Government is pitdend to leave wages undisturbed. 
It is felt that some check is to’ consumers 
attempting to anticipate ultimate rise in prices by laying 
in big stocks of pig-iron during the period subsidy is 
being paid. Home demand for both foundry and forge 
Cleveland pig-iron is large, and deliveries would be 
heavier if facilities for dietribution were better. Sellers 
are not pressing forge quality on the market, though | 87° 
supply is plentiful, and buyers are prepared to make 
forward contracts. Supplies of Cleveland pig-iron are 
going steadily forward to the Alli 

Hematite Iron.—Nothing new of 
in the East Coast hematite department. Under the 
system of official sw ision deliveries to consumers 
are ample, but are not such as to permit of stocks 
accumulating, Sales to France and Italy continue 
through the channels arranged for supplies to the Allies. 


Foreign Ore.—Some further expansion of trade in 
foreign ore is noticeable. Notwithstanding the con- 
siderable stocks held by consumers, and the fact that 
imports on current contracts are on quite a sa’ 
scale, buyers are in the market and seem — to place 
further orders on forward account. 

Manufactured Iron and Steel.—Some of i smaller 
works are feeling the effects of the transition period, 
but the big 
heavy work, demand being unabated for shipbuildi 
“quipment, constructional steel, and railway sacar 
Some rather large contracts for steel rails are under- 
stood to have been placed. Subsidies to steelmakers 
it is understeed, are to be withdrawn ery fs 31, 
when a revised schedule of maximum prices will come 
into operation, Meanwhile, home quotations are un- 
changed, but a new echedule of eatiilcien prices includes :— 

en ole 





t is ti ble 


Steel ship plates, 162. 10s. ; “te 161, ah ge age, 
e qr oS 
61. 2s. 6d. ; ak billets, 1 Pree Fis 165i. 


Shipments of Iron and Steel. 


steel joists, 


—Official returns show 
little variation in the volume of export trade at the port. 


of Middlesbrough for the past three months. a 
of iron and steel for November total 38,832 tons, as 

compared with 36,622 tons for October, and 36,317 tons 
for September. Pig-iron cleared last month reached 


lant is as busily engaged as ever on |i 


31,070 tons, as against 29,092 tons in October and 
29,579 tons in September, the increase being due to 
héavier coastwise clearances which are given at 9,264 
tons—a record for the year. Of manufactured iron ‘and 
steel despatehed 1,755 tons went coastwise, and 6,007 
tons foreign, a total of 7,762 tons, which compares with 
9,530 tons in October and 6,738 tons in September. 


Management of South Durham Steel and Iron Com- 
pany.—With the end of the war, Mr. Charles J. Bagley. |e 
who has successfully managed the affairs of the South 
Durham Steel and pS Company, Limited, since its 
inception twenty years ago, retires. Previous to the 
formation of the company, Mr. ley had managed for 
sixteen years one of the works absorbed by the new 
undertaking, so that his connection with the works 
has extended over thirty-six Lang Mr. Bagley, who 
remains on the Board of Dir 
management by Mr. Benjamin Talbot. 


Coke.—Coke continues very strong. There is con- 
siderable scarcity for many — but go Turnace for 
use at the blast furnaces is ample. pane 
quality is 33s. at the ovens; and low pe 0 
358. 6d. at the ovens. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Local Markets.—The demand for coal is con- 
siderably in excess of the sw , and the docks are 
again in a state of congestion. > outputs are steadily 
improving as there are more men woes oes they 
now amount to close on_a rate of 1,000, to’ 


week, but they are still the pre-war normal figures 
There is no re on in the pressure of official business, 
although a is bei to 


cent. for Allies, 5 per cent. for bunkers, 5 per cent. for 
destinations other than allied, and 45 per cent. for the 
home market. These ye however, have ~ 
been slightly modified, = ne gente available 


to con 
deliveries for works estide 
instructions to this effect have been issued locally. 

Newport.—Very active conditions i 
market for Monmouthshire coals. The 
inland consumption and for e: is extremely heavy, 
and with tonnage still aie oon many ots | 
awaiting their turn at the loading berths at the 
and other docks. Smalls are finding a readier market 
than they have done for some time past, with coking 
and bunker qualities becoming more and more scarce. 
The authorities continue to absorb the bulk of the large 
coal outputs of the Eastern and Western Valleys. For 
inland ion the railways are pressing for in- 
creased deliveries, and arr: ments are being made for 
an augmented supply of about 20,000 tons per month. 
Neutrals are inquiring for supplies, but they are not 
available, except for exchanges essential to the interests 
of the country. 


Price of Coal for Neutrals.—Under the schedule of coal 


anomaly, and it is now reported on the local 
that the Controller contemplates an early revision of 
neutral prices with a view to the scheduling of Cardiff 
and Tyne prices et values more closel related to the 
lities of the two ce The present 
disparity has resulted in a diversion of neutral orders 
se beins aleoed totetenaet and in several cases orders 
bgt er for supplies within the period of three 
months, which is the limit laid down in the Controller's 
directions. 


Italian Coal Imports.—A good deal of perturbation 
hes been couped fe Gonth Weles ley the sopert tasbaies 
Italian Ministry has mted for the approval of 
Parliament a Bil , ich it obtains the monopoly of 
the sale of coal. ek ee ee 
blow the Italian Government not only promises to 
the thousands of i Ts, merchants and dothoas tn in 
Italy, but also to s @ very serious blow at the coal 
exporters in this country, since it follows that ~ 
the greater portion, and probably all, the coal 
—— either through the offices of the Italian tease 

ilways already existing in Cardiff, or through a 
similar office to be established specially. It is under- 
stood that the central executive for r the supply of coal 





organisation so that exporters may give 
expression to their views. i i out 
article to be monopolised by the Italian 
ee ee 

should therefore be asked to protest against 
such a scheme both in the interests of the trade, and of 


in the reaping of Bie Ba 


still comparatively small. | will 
vee 


NOTICES OF MEETINGS. 


Tue Minixe InstiruTe or Scorianp.—Saturday, 
a 7, at 3 p.m., in the Royal Technical College, 
—— Glasgow, Mr. Stewart Chambers’ paper 
“The Repair of a Circular Shait of Small Diameter ”’ 
wil be eee Mr, John A. Yeadon’s 





aper on “* The 
be discussed ; 
Apprentices,” 


<s of Engi 
ate be submitted ana discussed ; 


ie Be ph gc mr , “A Digest of the First 
Repost af Mines Resouc Committee,” will be dis- 
cussed. (Thece test’ will only be discussed 
if they are yee rior to the date of 
meeting. . P. A. Mossay on 


pa oe 


Tux Bririsn Doossareid ASSOCIATION : panto 
SHIRE BRaNcH. December 7, *. <2 .m., 
in the College of vege » Manchester 
Smith, of Manchester per Bitacercted Sy 
lantern slides ) on ite Benalting ot Neland Ironstone.”’ 


Tue Roya Socrery or Anre.— Monde;  Dussertaas ¢ ®, 
al Chemist 
its bearing on on Chemical ‘and Industries.’ Oy 
Phocioals ae O.B.E., sl Oolloge i Professor of 
ic mistry, Imperial of Science and 
Technology (Leoteal Il). W December 11, at 
peed a pecineny eens a's lork of the British 
Army Veterinary ” by Major- 
a Sir Frederick a OMG .. F.R.C.V.8. 
souilie, ‘The pape of Pian, Scmenebendh 
r wi by cinematograph 
views and lantern slides. . 
Tue Surveyors’ InstiruTIon.— Monday, December 9, 
in the Lecture Hall of the Institution, when a pa 
gee “The First Report. of the Committee Sains 
th the Law and Practice re to the Ac quisition 


| Special Reference to 


and Valuation of Land for Public Purposes.”’ will be 
for} read by Mr. J. D. Wallis, Member of Council. The chair 
be taken at 5 p.m. 

THE eee oF ENGINEERS : 
Scorrisn CentRE.— y/Dheraaboe 10, at 7.30 p.m., 
Bee et 207, ied , when Mr. oH 

read his paper on * of High- ae 
a Steam in Power Stations.” 
TE AssoctaTIONn Onarcr.—Wed- 


‘December Prag 7.30 
Bride-lane, Fleet-street 
poe oro J. H. 


slides. Mr. W. H. 
chair. 


, at St. Bride's 

® paper will be 
i sm on “The 
of ” illustrated by lantern 
th, F.G.8., M.Am.8.C.F., in the 


Tue Instirution or Raw rat: Sienan EncInrers.- 
Thursday, December 12, — 30 bee oa * St. Pancras 
Midland mpg Hotel, Mr. H. M. 
Proud’s re S Coaphtonl “ifethod © of bvies Direct - 
Current Saak Circuit Problems,” will be continued, 
and, if circumstances permit, Mr. Proud will reply. 

Tue Institution or ELecrricaL ENGINEERS.— 
Thursday, December 12, at 6 p.m., at the Institution of 
Civil Engineers, Great George-street, Westminster, 8.W. 
there a discussion on ‘* Notes on Arc Welding 
Regulations,” > Mr. H. M. Sayers. 


ue of the paper 

can on application to tary. t is 

not intended, however, to limit the to “ Regu- 
c Welding” 


lations,”’ but that it should cover “ 
in general. 


m, . ey Pac ge mente prom ne December 12, 


7 of Sci d 
° 2 A. > cag College —— -. A 
su ‘for (1) “An "Eenpiries! 


Formula for the Longitudinal Aberrations in 


Ae ee ri XG, Bln, Rea Y. Baker, 
, and Major L. N. G. : 2s) (2) “ Spirit 

Lovable by Major E. O. Henriei, RE ei 
InstITUTION oF 


THE or Waren EnGrvemrs.—Friday, 
Goclegioat 13, at 2 -M., 0 A nts of the 
ouse, the following 

oc will be read discussed, viz.: (1) “The 
ation of Rainfall to Con ” by Mr. Clare 


Rainfall Organisa - 
tion ; (2) ‘‘ Stream Flow and Percolation of Water,’’ by 


























Mr. Samuel Hall (Belfast); (3) ‘“‘The Freezing of a 
Reservoir Outlet Works,” cE . Gilbert Christie (Irvine 
and District Water Board), 

Association or ENGINEERED D SHirsvurLpiIne 
DraventsMeEN: Newe p TECHNICAL 
Sxorion.—Friday, Decer is. pth Connaught 
Hall, ! 4 be read on 
“ Gearing and Gear © by Mr. 6. Jo on. 


on Tien auen. ht 
Be, aan the Eagle Oi! 
lly launched 

of the | ders, Swan, 


lor eck designed to 
,000 tons and is the largest 
in. 68 ft. 7 in. 
A , The hull of 
ments and 
of piping 
: mge the vessel 
numb oi pide in every 
gi. 
ly without 


F connist of 8 3 of com- 





















648 ENGINEERING. [ Dec, 6, 1918. 














FLOATING ELECTRIC POWER STATION. 


(For Description, see Page 644.) 











Fre. 5. Turso-GeneRaTOR IN THE Arr Dynamo Room. 





Fie. 6. Tae Swrrompoarps. 

















ENGINEERING, DecsmsBzr 6, 1918. 





1,500-TON TWIN-SCRAHO 


CONSTRUCTED FROM THE DESIGNS OF MESSRS. WILLIAM SIMONS AND 


(For l ing Page 6 


BUNKERS COAL BUNKER 
HOPPER 
BOILERS 


TUNNEL 
im POCKETS 


Fig. .smecrer 


MESS ROOM FF 


Feet 10 8 6 


Fig: 3. MAIN DECK. 


CROSS BUNKER C=) 





HOPPER 


}1CE MAKING 
TANK aecow! 
! ‘ 
ae 
! it 
—ew f 


SUNKER 











PLATE. XLVIII. 








HOPPER DREDGER. 


RENFREW, BY THE CANADIAN VICKERS COMPANY, MONTREAL. 


Descrifam Page 649.) 





/ 
Is TORE rhe 


toa “Room 


CAPSTAN 























Dec. 6, 1918.] 


649 





ENGINEERING, 





AGENTS FOR “ ENGINEERING.’’ 
AveTRaLis: Gordon and Limited, Melbourne ; ey; 
Brisbane 


ty ae 


Perth. 
. Willmett and 7 
Queensland. W. 0. . 
tralia. M 


Can. T Ont. 
|4D4, Toronto, 2 





Montreal: Sells, Limited, 302, Shaug- 
ll-street. 


Bpmrrsurex : John Menzies and Co., 12, Hanover-street. 
Praxog, Paris: and Chevillet, Rue de la Banque. 
For Agence Havas, 8, Place de la 





GLaseow : 

Inpia, Oaloutta: , Spink and Oo. Bombay: Thacker 

\ U. Hoop Milan, and 

TaLy: U. any ‘ 

LiveRPeot: Mrs. . — 

Mancunersr: John 1 

New Z p: Gordon and , Limited, Wel. 
nek ete 

Norway, Ohri t 's Boghandel, Oarl Johans 
G é4land 43. - 

Rorrerpam: H. A. Kramer and Son. 

Gourm Arnica: Central News , Limited, Head Office— 
Johannesburg: and Cape Town, Port 


branches and t 
Also Cape Town: Wm. Dawson and Sons, 31, Long- 


street. 
TaSMANIA: Pentre an8 Satoh Proprietary, Limited, Launces- 
: 
Ontrep Sratzs: For 8u’ New York: W. H. Wiley, 
ie res areata 


For Advertisements, J. 8. Allan, 508, Stratford 
Avenue, Bridgeport, Conn., U.8.A. 


ADVERTISEMENT RATES. 


The charge for advertisements is three shil for the first 
tional line. 








cation. pages wide, divisible into 
four columns of 2} in. advertisements will be 
inserted with all practicable regularity, but absolute regularity 
cannot be guaranteed. 








“ ENGINEERING” may be ordered from any newsagent in 
town er country and at iy or it can be supplied 
by the Publisher, post free, at the follo rates, for twelve 
months, payable in advance :— 

Por the United Kingdom ....ccccccssssce-cssereesee £8 9 O 

For 

Thin paper COples .ccrccoressersserserereeeeee £8 5 @ 
Thick ” ” eocee: £2 9 6 
For all other places abroad— 
PAPEL COPIES ....0erercereserererecereseses 96 
” ” POeeee eer onoreseesocosoooesoes ry 14 0 
ptions are sent by Post Office Orders, 
sent to the Publisher. 


When f su! 
advice should ° 
and Co subscribers receiving incomplete es 


P00 Cee ree ses ees roscoe ces 


to 
address. 
accounts are payable to ‘*‘ ENG »” LIMITED. 
Chi should be crossed “ — London and Smith's 





We desire to call the attention of our readers 
to the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing some- 
what similar titles. 

"=Appnuse.” } ENGINEERING, * WESTRAND, LONDON. 

TELEPHONE Numpens—9068 and 8608 GERRARD. 


CONTENTS 
PacE 

The Passing of Petroleum 
ie 633 








Page 
Notes from Cleveland and 
the Northern Counties.. 647 
on 5 the South-West yd 
jotices of Meetings ...... 4 
The Imponderables 649 
Patent 


igs and Fix- 
tures.—No, XVI (Jilus.) 635 
Rigidity of Riveted Joints || The Imponderables ...... 
of Steel Structures || Patent Legislation ...... 


Literature 
The late Mr. Frederick 
Edwards (With 


DS Mold di ntlwld 643 

one Orgeete Ships 643 
** Studen' or Degree 

Courses *’ 


moun Som 
cil vm 
Champlain Dry Dock tor 
onds Quebec Harbour (Illus) 658 








ENGINEERING 

‘ cord (Illus,) 

With a Two-Page Plate of a 1,500-TON TWIN-SCREW 
HOPPER DREDGER. 


iE 


F 
g 





NOTICE TO NON-SUBSCRIBERS, 


In view of the restrictions now imposed by the 
Government on the importation of paper and the 
consequent shortage of supplies, Newsagents will not 
have copies for chance customers; therefore readers 
whe wish to be sure of obtaining “ ENGINEERING” 
each week should place an order for the Journal 
with a newsagent or bookstall clerk. 








Notices of Meetings to take place during the 
present and next week will be found on page 647. 











FRIDAY, DECEMBER 6, 1918. 


THE IMPONDERABLES. 


Lona years ago, when in the hey-day of his 
business career, Mr. Andrew Carnegie is reported 
to have observed that he could better afford to face 
the destruction of his vast works than the ruin of 
his organisation, the efficiency of which had been 
secured only by careful selection and elimination 
extended over a long course of years. The works 
and their equipment could be replaced far more 
easily than the staff. The imponderables in fact 
outweighed in value the material. It is the same 
fundamental truth that Mr. A. A. C. Swinton had in 
mind when, in his recent presidential address to the 
Society of Arts, he insisted that the greater part 
of the capital of the civilised world is indestructible, 
since it consists not in mere structures and tools, 
but in the “know how” which civilisation has 
inherited from the original thinkers of many past 
generations. Probably Mr. Swinton is correct in 
holding that little useful knowledge has ever been 
lost. Rome was overrun by barbarians, but her 
knowledge of the arts, to which we owe many of the 
amenities of civilised life, persisted. This know- 
ledge, with the prodigious additions since made to 
it, was no doubt painfully acquired. Many a blind 
alley was fruitlessly explored before the true line of 
advance was detected; but the work once done 
remains done, and as a consequence we shall be able 
to replace the material losses of the war at the cost 


ts, | of much less effort than was expended in producing 


the originals. It is curious and noteworthy that it 
is the exponents of pure and applied science who are 
so insistent on the importance of the non-material, 
Our modern self-styled idealists, who degrade an 
hitherto honourable title, commonly speak and act 
as if economics were unadulterated materialism. 
To a certain extent, of course, we are all to-day 
advocates of science and of scientific method. The 
value of science has been too conclusively demon- 
strated to be ignored, and as Mr. Swinton observed, 
even the Labour Party joins in the chorus which 
is acclaiming its importance. We are, however, 
inclined to question whether Mr. Swinton was 
correct in holding that the gibe with which 
Lavoisier was sent to the scaffold could not be 
repeated to-day. In fact, the Bolshevists, unless they 
are greatly maligned, would rejoice at the oppor- 
tunity of massacring many of our leading engi- 
neers and physicists. Moreover, it is greatly to be 
feared that much of the tribute to science now in 
fashion is merely lip service. The gulf between 
the methods of the engineer .and scientific man 


7| and those of the popular politician is too wide for 


there to be much mutual sympathy, and it would 
appear from an address made some time back by 
the eminent American bridge builder, Dr. Waddell, 
that matters are little, if any, better in the States 
than here. The engineer wants to know how things 





actually do work in practice. If, for example, a 
i proposal is made to nationalise an industry, he is 





unmoved by even the most eloquent forecasts as to 
the advantages, to be gained, but asks how have 
similar predictions of prosperity been fulfilled in the 
past. Have, for example, the actual financial 
results of the nationalisation of the telegraphs 
borne out the prophesies of fifty years ago, and 
have prediction and realisation accorded any 
better: in other equivalent cases? Another ques- 
tion by which the sincerity of the conversion of 
politicians to a belief in the methods of science 
may be tested is their attitude towards the 
manufacture. of arms by private firms. Any 
fluent’ speaker can, with a minimum of mental 
effort, build up a most eloquent argument against 
the existence of armament firms. If, however, 
instead of trusting to his imagination, he would 
apply the methods of science and find out what 
actually has happened in the past, he would soon 
recognise that eloquence in such a case is wasted 
effort. For many months 70 per cent. of the shell 
bodies used by the British in France were obtained 
from America, and France would have certainly 
been overrun had: American law forbidden American 
firms to make munitions when their country was at 

Such an example illustrates once again the 
futility of the belief that the human mind can 
arrive at workable truths by mere intuition or logic 
unchecked by observation or experience. 

In spite of the favour with which science is now 
regarded in political circles, he would be'a sanguine 
man who expected that any Parliamentary party 
will easily discard its traditional usages, in favour 
of the scientific method. Nevertheless, we do most 
profoundly believe that whatever the difficulty of 

uading our prospective governing classes to 
Tenis the msthehs st Plato for those of Bacon, 
the future of civilisation depends on the realisation 
of this fundamental change. In the matter of bridge 
design, that eminent French engineer, M. Rabut, has 
formulated the maxim that when it is possible to 
measure, we should never be content with a com- 
putation, no matter how plausible the assumptions 
on which it is based. A corresponding maxim might 
well be applied to the work of rebuilding and re- 
construction with which the nation is now faced. 
That there is nothing new under the sun may be 
a trite saying, but it is nevertheless substantially 
true, and a parallel in past history can probably 
be found for most of the schemes for social and 
economic reforms that are now being advanced. 
The history of such parallels will afford far better 
guidance as to the ultimate outcome of such schemes 
than the most logical deductions from the most 
plausible of hypotheses. The world war has afforded 
some striking instances of how history repeats itself 
even under apparently greatly altered conditions. 
We have already referred in ENGINEERING to the 
fact that the failure of the submarine campaign 
might have been anticipated from the historical 
fact that the guerre de chasse had always been a 
failure in the past. Again, M.. Bloch’s theory, ad- 
vanced some years ago, that under modern condi- 
tions the defence had overwhelming advantages over 
the attack, has been proved false, and the teachings 
of history have been confirmed that impregnable 
lines of defence never have existed and probably 
never will. 

A first step towards the introduction of the 
methods of science into policy should be the 
broadening of the basis of education, The past 
specialisation in classics must be abandoned, but 
care must be taken that it is not replaced by an 
equally deplorable specialisation in scientific studies. 
In this matter we should be inclined to go further 
than Mr. Swinton, who suggests that we might 
have both great classics and great poets without 
the smaller fry. It is perhaps doubtful whether 
this view is correct. Great men in every depart- 
ment of human activity are seldom isolated 
pinacles, but emerge like Mount Everest from amidst 
a vast mass of lower eminences, On one point 
however, we most cordially agree with Mr. Swinton, 
and that is that of recent years far too much 
importance has been attached to laboratory work. 

Mr. Swinton laid emphasis on the increas- 
ing intricacy and elaboration of the technical 
side of our industries, Undoubtedly the proportion 
of total expenditure devoted to what the accountant 
calls non-productive ends will have to be very 
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greatly increased, but our recent experiences have 
shown us how profitable such expepditure may be. 
Methods cf executing work have, during the past 
four years, received much more study than ever 
before, and as one result women have been enabled 
to turn out every variety of ammunition from 3-in. 
and 9°2-in. shells up to machine guns and fairly 
heavy ordnance. Outputs have, moreover, been 
attained which in pre-war times would have been 
considered incredible. Woolwich, of coursc, did 
little. The type of organisation usual, and perhaps 
unavoidable in the public services, is not such as to 
encourage originality, and indeed none of the 
private firms who were accustomed to make shells 
before the war have equalled the output of 9°2-in. 
shells reached in a certain south country works 
in which a shell had never even been seen before the 
war. Yet this shop, using female labour exclusively, 
but of course under highly capable male direction, 
easily surpassed every previous record in the 
production of this variety of munition. 

For many years past there has been a section of 
the community which seemed to consider that to 
make a profit was a misdemeanour and to make 
a large profit was a crime. How efficiency is to be 
maintained and new industries built up without 
exceptional men reaping exceptional rewards is a 
problem to which the school in question has never 
attempted an answer. Mr. Swinton points out 
that no industry is in a healthy condition, or in a 
position to advance and increase, unless it makes 
good profits. The 20,000,000 tons of shipping 
which, together with the extraordinary development 
of the American steel industry, enabled us to beat 
the Hun, had both their origin in large profits, which 
were ploughed back into the business because the 
business was profitable. Otherwise, any savings 
made would have been invested elsewhere. Further, 
no firm which is not making large profits is prepared 
to spend money on experimental work. The drawn 
wire filament lamp, which has made electricity 
more than ever the poor man’s light, originated 
directly in the large profits made by the General 
Electric Company of America. A firm struggling 
to pay its way could never have financed the long 
series of investigations which were essential to the 
solution of this problem. Progress and profits are 
closely connected, but still more important is it 
that our industries should remain under individual 
direction and control. We have had co-operative 
societies engaged in manufacture for many decades, 
yet not one has made any notable addition to our 
capacity to control nature or tap new sources of 
wealth. Whilst individuals have given us the 
steam turbine, the pneumatic tyre and wireless 
telegraphy, the co-operative societies have been 
content to be little more than parasitic on the 
thought and enterprise of others, not having origi- 
nated a single great industry throughout the whole 
course of their existence. 





PATENT LEGISLATION. 

A YEAR ago we reviewed the chief features of 
a Bill to amend the Patents and Designs Act, 1907, 
that had recently been introduced into the House 
of Commons by the President of the Board of Trade. 
The Bill was stillborn: , but the contemplated 
legislation is to be revived and a new Bill will be 
introduced in the ensuing session of Parliament. 
A regrettable loss of time has taken place, and it is 
to be hoped that the Government will see that the 
new Bill is introduced and passed into law as quickly 
as possible. Industrial progress is based on 
invention, and invention must be encouraged. The 
reward offered by the State to inventors takes the 
form of a monopoly for a term of years, and such 
monopoly must be of a kind to encourage capitalists 
in developing commercially the inventions in which 
they are invited to take an interest. Without 
capital few inventions can be developed or even 
made. At no time can monopolies in the form of 
Letters Patent be regarded as gilt-edged securities, 
but it is possible by legislation to give such mono- 
polies a greater value than is now the case. The 
new Bill can, if properly drafted, go a long way in 
the direction of ie property in patents more 
valuable, and it is to be hoped that the authorities 
will do what they can to this end now that they 





have an opportunity of looking upon the question 
from the point of view at which it should be looked, 
which is that of the industrial world. 

The Bill which became abandoned was subject 
to much criticism, and at the time it was ‘intro- 
duced into Parliament we did not hesitate to 
express our opinion of severa! of the new provisions 
itcontained. The Institution of Electrical Engineers 
appointed a committee to consider the Bill, and this 
committee has issued a report, which is a very 
illuminating document and one on which they are 
to be co tulated. We are in accord with almost 
all, if not the whole, of the report. The committee 
is further to be congratulated on the fact that, 
subject to a few verbal alterations, this report has 
been adopted by a conference of representatives of 
some 30 of the leading scientific and technical 
societies convened by the Institution of Mechanical 
Engineers. A representative deputation waited 
upon the President of the Board of Trade in October 
last, when the report formed the basis of the repre- 
sentations made by the deputation, and as a conse- 
quence it should carry far greater weight with the 
authorities than a collection of reports submitted by 
individual societies and persons. 

Before dealing, however, with the report to which 
we have referred, we should like to call the attention 
of patentees to a very important matter which 
affects their interests in other countries. In France, 
on May 27, 1915, a law was passed which provided 
that the time for payment of patent fees on existing 
patents and the effecting of workings due subsequent 
to August 1, 1914, was extended until a date after 
the war. The law also granted the same suspension 
to the payments to be made when filing applications 
for patents. These extensions were only granted to 
subjects of countries which granted reciprocal rights 
to French citizens. Certain other countries have 
taken very similar action. Many British inventors 
have been holding up the filing of their foreign 
applications and the payments of the annual fees in 
the belief that they came within the benefits of the 
foreign enactments, but it is very doubtful if they 
do. The French law to which we have referred 
more particularly grants a legal extension or 
suspension, and calls in effect for a like legal ex- 
tension or suspension in other countries. In this 
country, except with regard to the working of 
patents, there is no legal extension or suspension for 
the payment of patent fees. It is true that the 
Comptroller has been empowered, in certain cases, 
to grant concessions, but the concessions <epend 
entirely upon the inventor or patentee being in a 
condition to state that his case comes within certain 
specified exceptions. To our mind this is not true 
reciprocity. The United States Government have 
been looking into the matter, and they have sent a 
delegate to Europe to investigate with a view to the 
question being raised at the Peace Conference. So 
far as we know no action has been taken by our 
Government, and we think it extremely desirable 
that steps should be taken so that the question may 
be dealt with both in the interests of foreign inventors 
who desire to protect their inventions in this country 
and British inventors who desire to obtain pro- 
tection abroad. 


We will revert now to the report, or rather to some 
of the more important parts thereof, as we cannot 
deal with the whole of the matter contained therein. 
The first part deals with the question of a patents 
moratorium. Some eighteen months ago we 
suggested that the Crown should compensate 
patentees in cases in which they had been prevented 
from working their patents, owing to causes due to 
the war. The President of the Board of Trade, in 
his response to a deputation from the London 
Chamber of Commerce, expressed a view opposed to 
any extension of the life of patents generally for 
causes connected with the war and contended that 
such action would amount to making patentees a 
specially favoured class who alone were not to 
suffer by the war. It is satisfactory to note that 
the President of the Board of Trade has to some 
extent reconsidered his views, for he stated recently 
in the House of Commons that the new Patents 
and Designs Bill to be introduced in the ensuing 
session would contain clauses dealing with the life 
of patents whose working had been prevented 
during the war. The committee think, and so do 








we, that it would be far better to deal with this 
matter in a Bill entirely independent of the new 
Patents and Designs Bill. If extension of the life 
of patents whose working has been prevented during 
the war is to be granted, such extension of grant 
should take place immediately on the conclusion of 
peace. The simplest way of dealing with the 
matter would be to grant an automatic moratorium 
or prolongation of all patents. The abandoned Bill 
proposed that the extension should be applied for at 
the end of the patent term by way of a petition for 
prolongation of patent rights. This procedure is 
costly, worrying, and would take place in many cases 
long after the evidence it is to produce 
was easily available. It may be thought that ‘our 
suggestion of an automatic moratorium would unduly 
favour certain classes of patentees, but in the main 
it would be found that such was not the case. . Such 
an automatic moratorium would only deal ‘with 
patents now in force, but patents have expired 
during the war by lapse of time, and the owners of 
such patents should be granted an extension of their 
rights equal to that from the commencement of the 
war to the end of the ordinary life of such patents. 
A number of patents have also been taken out 
during the war, and the life of these patents should 
also be automatically extended for a period equal 
to that between the date of application and the end 
of the war. All classes of patentees would thus be 
dealt with on the same lines and none would be 
unduly favoured. 

Clauses 1 and 2 of the abandoned Bill were 
intended to replace Sections 27 and 24 of the 1907 
Act. Section 27 dealt with the working of patented 
inventions and Section 24 provided for the granting 
of compulsory licences under certain specified 
circumstances. Section 27 was intreduced into the 
1907 Act in order to compel foreign owners of 
British patents to work them in this country. It was 
thought that beneficial results would accrue from 
the introduction of this new principle into British 
patent law. We were sceptical at the time, and 
even now are greater sceptics with regard to com- 
pulsory working. The compulsory working section 
of the 1907 Act is to all intents and purposes a dead 
letter, and the proposal to amend the law on this 
point is a tacit admission by the Government that 
the present law is inoperative, and that the much- 
vaunted compulsory working clause did not do 
what it was intended to do. We do not think that 
any compulsory working clause will do what. the 
advocates of this principle think it will. Under the 
1907 Act it was possible for any person to apply for 
the revocation of a patent on the ground that the 
patented article or process was manufactured or 
carried on exclusively or mainly outside the United 
Kingdom. Clause 1 of the abandoned Bill contains 
a most unhappy phrase as it speaks of the abuse of 
monopoly rights. The phrase is peculiarly un- 
happy at the present time because there is great need 
to encourage and foster invention, so that this 
country may be in a position to compete successfully 
after the war. Five sets of circumstances are 
specified as constituting abuse :— 

(a) Non-working on a commercial scale in the 
United Kingdom without satisfactory reasons. 

(6) Prevention or hindering of working in the 
United Kingdom due to importation from abroad, 
by, or on behalf, or with the consent of, or without 
effective interference by, the patentee. 

(c) Demands for the patented article in the United 
Kingdom not met to an adequate extent and on 
reasonable terms. 

(d) Any trade or industry prejudiced by refusal 
of the patentee to grant licences on reasonable terms. 

(e) Any trade or industry prejudiced by con- 
ditions attached by the patentee to the purchase or 
use of the patented article. 

The Comptroller-General of Patents was provided 
with five remedies :— 

(a) He might endorse the patent with the words 
“Licences of right” after which anyone could 
obtain a licence on complying with certain con- 
ditions. 

(6) He might order the grant of a non-exclusive 
licence to the petitioner. 

(c) He might, in certain circumstances, order 
the grant of an exclusive licence to the petitioner 
or to some other person. 
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(d) He might revoke the patent. 

(e) He might make no order. 

As we have said, we have always been sceptical 
with regard to compulsory working clauses. Should 
the new Bill contain such a provision as we have 
dealt with, we think it will be found that the law 
relating to compulsory working will be in a short 
time as dead as is Section 27 of the 1907 Act. We 
should like to see the compulsory working clause 
thrown overboard, and in this opinion we are in 
agreement with the committee. Compulsory work- 
ing clauses have always been inserted with the idea 
of penalising patentees who adopt a dog-in-the- 
manger policy, but such patentees can be dealt 
with much more easily than by complicated and 
expensive procedure. If a patentee knows that 
if he does not supply the reasonable requirements 
of the public or prejudices any trade or industry by 
refusal to grant licences on reasonable terms, any 
person may apply to the Comptroller for the grant 
of a compulsory licence, the fear of such procedure 
will be amply sufficient to prevent a patentee 
holding up his patent rights to the damage of the 
public. The abandoned Bill contained improved 
machinery for the provision of compulsory licences, 
but it seems to us that Section 24 of the 1907 Act, 
if suitably amended so as to simplify the procedure 
thereunder, would provide all the protection. that 
the public require. We suggest that the Comptroller 
be appointed the person to decide the matter, not 
the Board of Trade, and that an appeal be allowed 
to the Courts. The Comptroller is in a position to 
deal expeditiously with applications of this nature, 
and the procedure before him is cheap and does not 
involve the long delays or the great expenditure 
necessary when application has to be made to the 
Board of Trade or to the Courts. 

Clause 11 of the abandoned Bill was intended 
to make it impossible to patent articles for food 
or medicinal or surgical purposes or capable of being 
used for the production of food, medicine or surgical 
appliances. Processes of making foods, drugs, 
medicines were, however, to be patentable. The 
drafters of this provision did not see or did not 
appreciate what they were doing. The effects of 
such a provision would be most drastic, ‘and it is 
only necessary to mention that under such a pro- 
vision it would be impossible to patent articles, such 
as (1) machinery capable of being used in bakeries 
or other food production ; (2) surgical instruments 
and appliances of all kinds; (3) electric motors 
capable of being used for driving dentists’ drills ; 
(4) X-ray tubes and other X-ray apparatus ; 
(5) machines and apparatus useful in the manufacture 
of drugs and medicines. It is to be hoped that, in 
the period that has elapsed since the abandoned 
Bill was introduced the authorities have seen the 
error of their ways and will throw overboard such 
a drastic provision. 

‘The committee are of opinion that the term of 
a British patent should be increased. At present, 
the term of a patent is fourteen years, and we agree 
that such term should be increased for at least two 
or three years more. The committee have also 
in their report set out an interesting statement with 
regard to the average surplus of receipts over 
expenditure of the Patent Office during the last ten 
years, and they use these figures as a plea for the 
reduction of the annual renewal fee on British 
patents. The amount of fees demanded by the 
Government for the grant of a monopoly are very 
much greater than those that obtain in some 
countries, though it must be stated that they are 
very much less than those in other countries. The 
annual fees on British patents could very well be 
reduced without causing the Patent Office to suffer 
an annual loss. It is a great many years since the 
fees were reduced, and in that time the number of 
patents applied for and granted has considerably 
increased. The Government has always appeared 
to regard the Patent Office as a revenue-producing 
office, but this is not the spirit in which the matter 
should be dealt with. 

We hope in the new Bill that powers will be 
taken to improve and extend the official search as 
to novelty. Under the present law the office only 
has power to make an investigation through prior 
British patents, while in a court of law other 
published matter may be cited as anticipatory. 





The benefits which have resulted from the official 
investigation as to novelty have proved valuable 
to inventors and capitalists and the benefits would 
be much extended if the investigations were made 
broader. We have had pleas in the past for the 
adoption in this country of the American system of 
patent protection. We have never been certain 
what the proposers have meant by the American 
system of patent protection; if their plea is for 
an extended investigation, we are with them heart 
and soul, but if their advocacy of American patent 
protection is for the adoption of the whole system 
that obtains in America, then we are in opposition. 
It was commonly said in the past that the pro- 
tection granted in America and in Germany was 
very much better than that which obtains in this 
country, because of the much broader investigation 
as to novelty made in those countries. If we are 
to improve the value of patent property something 
must be done in this direction, and we hope to see 
in the new Bill provisions to this effect. 





INDUSTRIAL DEMOBILISATION. 

THE next few months promise to be a difficult 
time for the manufacturer and his works manager. 
Especially does this apply to most branches of the 
engineering trade. Some shipbuilders and others 
following the track of war have not greatly wandered 
from the paths of peace, but the road has carried 
many far from the old highway and the familiar 
scene. It has been stated by Mr. Churchill that 
60 per cent. of the people employed on munitions 
are working at the same industry they would 
normally be engaged in in times of peace. This 
figure at first sight seems high, but as far as engineer- 
ing is concerned there is no reason why it should not 
be correct. It is not stated that 60 per cent. 
of the people are working at the same “ job”’ they 
would be working on in peace time, merely that 
they are engaged in the same industry. It is the 
manufacturers’ and works manager’s duty to change- 
over this 60 per cent. from the machine gun to the 
ploughshare with as little friction and delay as 
possible, and at the same time to deal with the 
remaining 40 per cent., which by hypothesis is new 
to the engineering world. 

From the point of the daily press and the public 
the 40 per cent. representing unskilled and semi- 
skilled labour, presents the most urgent problem, 
but it is doubtful if the disposal of this labour is 
really as urgent as the changing-over of the 60 per 
cent. to productive manufacture. The unskilled 
labonr which may, and largely must, be displaced 
is covered for the present by the out-of-work 
payment scheme. The change-over of the 60 per 
cent. is the manufacturer's pressing problem. 
Much work will be involved in almost every shop, 
and usually it will be impossible to carry out the 
change immediately. Shops making, say, heavy 
gun mountings, will be able to tackle many classes 
of industrial machinery, but, unless plans are already 
made and preliminaries arranged, many months 
may be spent in negotiation and arrangement, to be 
followed by many more while drawings, patterns 
and tools are prepared. It is only after these are 
completed that the machine shops can begin. Most 
shops are not shell factories. They are quite 
capable of undertaking a variety of work, and 
the works manager is quite used to starting-up 
a new job. He has not, however, usually had ex- 
perience of his whole line of manufacture suddenly 
coming to an end to be replaced equally suddenly 
by something else. 

Shell and other special plants share the difficulties 
of more adaptable equipments with many problems 
of their own. Most of the important shell plants 
are either special factories built and equipped 
for the work, or special extensions of pre - war 
establishments. We gather that, broadly speak- 
ing, no one quite knows what to do with them. 
The machinery is of little present value. Estimates 
of this class are only guesses, but we suggest that 
not more than 20 per cent. of this machinery has 
& post-war manufacturing value. We say 20 
cent. with a desire not to overstate a case. 
figure is probably considerably lower. It is the 
general wish and hope that these factories may 
carry on and fall into their places as units in the 





increased manufacturing capacity of the country. 
We see no reason why they should not, but these 
things take time, and for the moment one cannot 
help being much concerned with the t. 
One hopes the ineering Trades (New Industries) 
Committee may ultimately do good work, but it can 
be little help in this problem of the moment. 

We fear there is little doubt that most of the 
female and much of the unskilled labour employed 
on special munition plants will have to be disbanded. 
Manufacture on a gradually decreasing scale is to be 
carried on into the new year; but this is merely 
an expedient to prevent sudden flooding of the 
market. The labour will shortly have to be absorbed 
elsewhere, or will become idle. The female labour 
is probably a simpler problem than the male. We 
have seen no statistics of the pre-war activities of 
the women now engaged on munition work and 
imagine no general records are in existence. Figures 
for a large north of England factory are, however, 
probably not an unfair guide. In this establish- 
ment, engaged on engineering work, some 42 per 
cent. of the women were mill hands, 21 per cent. 
were in domestic service and about 21 per cent. 
were not occupied outside their homes before the 
war. In a factory situated in another part of the 
country the percentage of mill hands would no 
doubt be much lower, but the figures for domestic 
service and home occupations would probably be 
higher as a balance. The problem of the factory we 
have quoted will be largely solved on the female 
labour side as the cotton trade obtains more raw 
material, which should be at no distant date. The 
large proportion of domestic servants in this fac- 
tory is probably fairly well paralleled all over the 
country. This labour we imagine can get back to 
its old occupation as soon as the units forming it 
have a mind to. The girls may still wish for the 
freer life of the factory, but if economic causes 
demand it they will go back to their old work. The 
women not occupied before the war can, in many 
cases, doubtless resume that position, at least 
temporarily, without hardship, and on the whole 
it appears that in the case we have taken the women 
munition workers should move back into their old 
grooves with little difficulty and no great delay. 

The unskilled male labour is, we are afraid, a 
more difficult problem. A considerable proportion 
of it consists of discharged soldiers, while another 
large proportion is unskilled labour pure and simple. 
This labour will in course of time undoubtedly be 
absorbed to a large extent by retail shops, the 
post office, transport services and other of the great 
fields for unskilled labour. This re-a: ment 
will, however, take time, and some of this labour 
will certainly have to come on the out-of-work 
payment scheme. Male labour will, however, have 
one advantage over female in that a proportion 
of it can be employed in the changing-over of the 
factories. This should furnish an immediate field. 
Unquestionably the correct employment for shell 
and other war plants is to alter them at once into 
something else, and this alteration should absorb 
a fair proportion of the unskilled labour now free. 

The question of the ultimate ownership of the 
National Factories is, of course, bound up with a 
discussion of the conversion of special war plants, 
and this question we do not at the moment wish 
to discuss. On broad lines, however, and in- 
dependent of any question of ownership, there is no 
doubt that the proper use for special war plants 
will be in most cases to dishand the’ machinery and 
start afresh. We have suggested that not more 
than 20 per cent. of the shell machinery has a 
manufacturing value now, and it is quite possible 
that the figure should be 5 per cent. The proper 
place for the useless, or relatively useless, plant is 
the melting pot, and on the whole the sooner 
it gets there the better. No doubt much of the 
machinery could be adapted for work different from 
that it has been doing, and as a temporary measure 
some of it may be thus employed, this should 
be only an expedient of the change-over. 

We have heard much, but not too much, of 
intensive manufacture, and the position of this 
country in the markets of the world. This question 
is no mere matter of political formul#. It is a vital 
subject. In soap and pickles we may not have 
much to learn, but in many branches of mechanical 
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work we yet have far to go. At the present day we 
‘simply cannot afford to jog along with converted 
and more or less suitable plants. We must have 
specially-designed equipments ensuring the maxi- 
mum output per employee at the minimum cost. 
Tt is into such manufacturing plants that we hope 
most of our shell and other special war factories 
and shops may be converted in the next couple of 
years. Only in this way can we absorb our surplus 
labour in a permanent way and do something 
towards paying for the war. ' 
So far we have said nothing of skilled labour. 
It cannot be overlooked in an industrial demobilisa- 
tion, but generally we think its disposal will be 
a matter of no difficulty to the works manager. 
We hope and believe he will want all he can get. 
Even in the special factories in which 20 per cent., 
or 5 per cent., only of the plant is of further use, 
the skilled labour—usually a small percentage of 
the whole—should be absorbed at once in getting 
the useful percentage of plant into a proper con- 
dition. Special cases there will be, but generally 
the works manager, after his long experience of 
shortage of skilled labour, will have no difficulty 
in employing all he has. It is unlikely that skilled 
labour will come on to the market to any considerable 
extent at all. Employers having such labour will be 
wise to keep it and employ it properly at once ; 
partly because it will be difficult to get any more 
and partly to engender confidence in the labour 
that its position and prospects promise well. The 
average shop will want all the skilled men it can get 
for the change-over and the wise way to begin is to 
let those already there understand and believe that 
they are not affected by the necessary cutting-down 
of numbers. Their jobs simply go on as before. 





“ TONNAGE IS PROSPERITY.” 

Tue dramatic surrender of the German fleet 
and the consequent cessation of the submarine 
attacks on the world’s merchant tonnage create 
an appropriate opportunity for a rapid survey of 
the effect of war conditions upon the shipping and 
shipbuilding industries of Great Britain. 

As regards the shipping position, the outstanding 
fact is that the merchant tonnage available to-day 
is less by about 3,500,000 tons than it was just 
previous to the outbreak of war. Opportunity for 
the early replacement of vessels lost did not exist 
for the private shipowner, as not only were 
practically all the building facilities of the country 
taken over for the production of vessels for war 
purposes, but merchant vessels on the stocks at 
the outbreak of war were in many cases taken 
over by the Government and converted to war 
uses, while work on the remainder of the 
merchant vessels on the stocks was suspended. 
Serious as is the deficiency thus shown, it by no 
means represents the full extent of the losses which 
will have to be borne by this country as a direct 
result of the war. Many ships which were regarded 
as obsolete previous to the war had to be pressed 
into service owing to the dire necessity for tonnage, 
and these will have to be scrapped as soon as normal 
shipping conditions are re-established. Again, a 
very large number of high-class passenger liners, 
Channel vessels, &c., have been continuously 
engaged on patrol work, carrying troops, &c., the 
internal fittings and accommodation being partly 
or wholly gutted out for the purpose in view. 
This, combined with the hard and continuous service 
called for from these vessels, renders it extremely 
doubtful if many of them will be fit to resume 
their pre-war trade, while the design and con- 
struction of most of them render their conversion 
into cargo carriers economically impossible. The 
loss of tonnage from these causes will be a very 
serious item and falls to be added to the 3,500,000 
tons deficit already mentioned. 

Another aspect of the situation which calls for 
serious thought is the work of demobilisation. The 
transport of troops and stores must of necessity 
require the services of a very large number of 
merchant vessels of all classes for an indefinite 
period, but which period can hardly be much less 
than two years, This work will have to be carried 
out at a time when the-services of these vessels 
would be of the very greatest value in carrying the 
essential foodstuffs and urgently required raw 





materials for the reconstruction of industry at home. 
During this period the utmost care will require 
to be exercised in order to ensure the greatest 


possible use being made of the available tonnage | the 


in the importation of the more urgently required 
raw materials. Whether this service would be 
better performed by Government controlled shipping 
is open to question, but there can be no doubt 
that there must be rigorous control and direction 
as to the nature of the cargo carried for a time at 
least. The losses sustained by the British mercantile 
marine have been relatively far heavier than those 
sustained by our competitors in the carrying trade 
of the world, while at the same time several of these 
competitors—notably America and Japan—have 
added very greatly to their pre-war tonnage and are 
thus in a most advantageous position to compete 
with us now and in the future. Not only is this the 
case, but many of our competitors among the 
neutral nations have, as a result of the demand for 
tonnage during the war and thanks to their relative 
freedom from Government interference in the 
matter of freights, improved their financial position 
and therefore their ability to acquire and run new 
tonnage in competition with us. - This is especially 
the case with regard to the Dutch, Danish, Swedish 
and Norwegian shipping companies which were our 
very keen competitors in the tramp trades in pre- 
war days. To what extent the war has benefitted 
these companies financially it is, of course, impossible 
to say, but some figures given by Mr. Runciman 
in a recent speech in the House of Commons are 
instructive in this connection. Mr. Runciman 
stated that the capital of the more important Dutch 
firms has increased during the war from 98,000,000 
florins to 123,000,000 florins, and that their reserve 
funds have increased from 28,000,000 florins to 
148,000,000 florins.. Mr. Runciman further stated 
that in spite of losses by mine and submarine the 
fleets of these companies actually increased during 
this time, while the reserve capital accumulated by 
Norwegian owners is such that they have been 
prepared to place orders with British builders at 
gigantic figures and to pay large sums on deposit. 
The limitation of freight charges and the incidence 
of the excess profits tax have naturally handicapped 
British owners in the accumulation of large reserves 
of capital, while the preoccupation of shipbuilders 
with naval work has made it impossible to replace 
losses or to increase tonnage. The British owners 
will be further handicapped by the fact that it will 
even now be quite impossible to replace lost tonnage 
at anything like the insurance value of lost ships. 

The outlook from the British shipowners’ point 
of view is therefore charged with the certainty that 
their efforts to re-establish the supremacy of British 
merchant shipping will be met by the strongest 
possible competition on all sides. How best to 
meet and overcome this competition is naturally 
best known to those who organised, developed and 
directed the operations of the shipping service 
which has rendered such signal service to the cause 
of Britain and her Allies and it is therefore specially 
gratifying to have the Government assurance that 
the normal conditions in the shipping trade will be 
restored at the earliest possible moment, subject to 
the provision of the prime necessities for recon- 
struction. 

The first essential to the re-establishment of 
British shipping and to an early and adequate 
supply of essential foodstuffs and raw materials, 
and therefore to an early return to normal con- 
ditions of life, is an adequate supply of suitable 
ships—in the closing words of the manifesto issued 
by Lord Pirrie to shipyard workers “ Peace is a 
question of tonnage, and tonnage is prosperity.” 
The national prosperity therefore depends in large 
measure upon the efficiency of the shipyards and 
engine works of the country and upon the efforts 
of the workers of all ranks in the shipbuilding 
industry. 

The outbreak of war had, as already stated, the 
immediate effect of creating an unprecedented 
demand for the urgent completion of war vessels 
building and the rapid construction of a very 
number of new vessels for war service. Concurrently 
with this rush of work the industry sustained a 
very serious loss of young and able workers owing 
to. the calling-up for service of Army and Navy 





Reservists and Territorials. Continued recruiting 
of skilled workers for the fighting forces caused 
@ very serious shortage of labour and led to 
agreement with the trades unions by which 
the principle of dilution of labour was accepted 
as a means of increasing output. The work 
accomplished under these conditions has been 
very creditable to all concerned, but it must 
be said that so far at least as the shipyards are 
concerned, full advantage has not been taken of the 
possibilities of diluted labour. With the growing 
success of the enemy’s submarine and mine warfare, 
and the introduction of the convoy system for 
merchant vessels, a very large number of destroyers, 
patrol boats, mine sweepers, &c., were required, 
and in meeting this demand the shipyards have 
done splendid work. Continued success on the 
part of the enemy submarines in their attacks upon 
merchant shipping brought about the very serious 
losses which induced the Government to put in 
operation the scheme for the establishment of 
national shipyards, to adopt the policy of building 
standard ships in private shipyards, and to encourage 
private builders to increase the number of building 
berths in their yards. The establishment of the 
national shipyards has been hotly assailed on all 
sides, both from the point of view of policy and also 
from the point of view of the most efficient use of 
the man-power and materials available. Much has 
been said on both sides of the question, but there 
remains the insurmountable fact that a large amount 
of man-power was expended in making these yards 
and in the provision of materials for and erection of 
shops, machinery, &c., at a time when every ship- 
yard in the country was in the most urgent need of 
men—skilled and unskilled. It is a fact that at 
that time many berths were vacant in our largest 
and best-equipped yards owing to lack of men to 
build ships, and it can hardly be doubted that from 
the point of view of rapid constructing of ships 
better use could have been made of the available 
labour and material in the old-established ship- 
yards. The adoption of standard designs for 
merchant vessels initiated by the Shipping Con- 
troller at the end of 1916 was based on sound 
theoretical and practical considerations, but the 
practical application of the principle—especially in 
the early stages—gave results which could hardly 
be considered satisfactory. The designs adopted 
have been severely criticised by shipowners, while 
the lack of decision as to details of construction and 
fittings and the consequent alterations during 
building caused very considerable delay and did 
much to arouse the hostility of builders. Of these 
vessels, 145 were completed on November 14, 1918. 
The “ fabricated” ships which it was intended to 
put together in the national shipyards have been 
sent for erection to private yards, but the number 
so far completed is small, one only being completed 
on November 14 last. The number of extra berths 
added to the private yards under the Government 
scheme is officially given as 87. 

The signing of the armistice conditions on 
November 11 and the subsequent surrender of the 
German Navy has naturally caused a very con- 
siderable modification in the shipbuilding require- 
ments of the country. The demand for naval 
vessels becomes less and the demand for merchant 
vessels becomes more urgent, and the demand has 
been made in some quarters that the building of 
warships should at once be stopped and partially- 
built vessels taken down in order to make way for 
merchant tonnage. It should, however, be borne 
in mind that no such proceeding is possible without 
causing very grave loss of money and a great deal 
of unemployment. Keel, frames, floors, bulkheads, 
&c., must be prepared on the ground before it be- 
comes economically possible to lay down a vessel 
on the blocks and to employ a number of men on her 
construction, and some considerable time must 
elapse before the necessary material can be pro- 
cured and the above work accomplished. Warships 
construction must therefore be carried on until it 
becomes possible to employ the labour on merchant 
work, and this time will vary in each yard. A very 
few months should, however, see all the yards fully 
st gt on the construction of merchant tonnage, 

as all the more important yards have been full) 


employed on warship work the result of the change- 
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over should soon be apparent in the output of new 
merchant tonnage. 

The post-war outlook for the shipyards is dis- 
tinctly encouraging provided that labour problems 
can be satisfactorily dealt with. Many shipyards 
have extended their building capacity by the pro- 
vision of new berths, machinery and equipment 
have been greatly improved, and more efficient 
methods adopted to meet the war-time demands. 
All these factors are bound to tell on the output of 
merchant ships in the immediate future and 
encourage the belief that British shipbuilding will 
shortly reassert and vindicate its claim to pre- 
eminence in quantity and quality of output. 





QUARTZ, TRIDYMITE AND 
CRISTOBALITE. 

Ly recent discussions on refractory materials and 
silica fibre bricks much has been made of the 
transformations of quartz into tridymite and 
cristobalite, and the ease of estimating the tempera- 
tures to which the firebricks have been exposed 
from the occurrence of the one or the other modifica- 
tion of quartz in them. It should be borne in mind 
that such statements are highly controversial. As 
long as almost every redetermination of the 
characteristic temperatures corrects previous data, 
it is hardly advisable to assert that a silica brick 
must have been heated above 1,470 deg. C., because 
cristobalite has formed in it, and to use quartz 
generally as “‘ geological thermometer,” as F. E. 
Wright and Larsen proposed in 1909. All quartz is 
SiO, in a relatively pure state. That formula, 
however, is not supposed to represent the true 
molecular weight of the mineral, and though there 
are good reasons to distinguish at least three 
modifications of crystallised quartz (each probably 
existing in two forms) differing as to solubility, 
density and optical properties, and differing also 
as to molecular weight, which is unknown, and very 
possibly as to purity, we are not at all clear con- 
cerning the conditions of the transformations. In 
its most common crystallised forms quartz is hexa- 
gonal or rhombohedral and has the density 2-65. 
The much rarer mineral tridymite is regarded as 
hexagonal, but the small crystals are almost ex- 
clusively found in hemihedral forms, in twins and 
triplets, as the name indicates; the density is low, 
2°3.. Cristobalite is considered pseudo - cubical ; 
its density, 2°348, is a little higher than that of 
tridymite, with which it was first found (in 1887) 
associated on Mount San Cristobal, near Pachuca, 
in Mexico; hence the name. Cristobalite is called 
pseudo-cubical because the small octahedrons of 
the mineral, which likewise inclines to twinning, 
appear doubly refractive, but lose that property 
above 175 deg. C. The same peculiarity is, how- 
ever, ascribed to tridymite, and most of the facts 
stated are uncertain; modern text books on 
mineralogy hardly mention cristobalite. Above 
800 deg. C. quartz is unstable and said to turn into 
tridymite and finally into cristobalite (at 1,470 deg. 
according to Fenner); but even below 800 deg, 
quartz is known in two reversible forms, a and 8. 
the 8 form appearing above 575 deg., and similar a 
and 8 forms are assumed for the other two modifi- 
cations. The further peculiarity that quartz 
crystals are either right-handed or left-handed and 
turn the plane of polarisation to the right or left, 
is not connected with these a and 8 forms. In 
addition to these crystalised forms silica, more or 
less hydrated, occurs amorphous as opal (density 
1-9 to 2:3); the other quartz minerals, chalcedony, 
agate, jasper, flint, &c., are regarded as crypto- 
crystalline mixtures of quartz with amorphous 
silica and impurities. 

When natural or artificial silicates are dissolved 
or fused and decomposed with acids, the silica 
separates as a gelatinous mass which, dried, turns 
into an amorphous material of the ies of 
opal; the siliceous sinters, beautifully white and 
iridescent often, deposited by hot springs, are 
classed as opals. Starting from such silicates, from 
glass and also from ground quartz itself, crystals of 
quartz or of its modifications have been obtained by 
various means, in the wet and dry, by prolonged 
digestion for.days or weeks, at temperatures above 
200 deg., simply with water or with acids and 





chemicals, or by fusion with or without addition 
of alkali or salts. The reactions may yield one 
modification or several of them, side by side. How 
they are identified as such, is mostly not specified ; 
the optical tests, often alone available, are disturbed 
by the fine fissures verre ba ty » quenching 
of the specimens. great number of such experi- 
ments have been made. Some of the experimenters 
seem to assume that the chemicals and minerals 
added will merely act as fluxes, though the extreme 
complexity of natural silicates might suggest that 
the products obtained, in spite of their resemblance 
to quartz, do not represent pure SiO, or a polymer of 
it, but rather compounds ; the transformation tem- 
peratures and melting-points might, at any rate, 
be affected by the presence of other substances. 
The volatility of silica further complicates the 
phenomena. ‘Tridymite has been discovered in the 
muffle of a zinc furnace ; A. Lacroix did not observe 
tridymite in the Mount Pelée rocks soon after the 
eruption, but found it six months later, and 
Schwantke reported a case in which lightning had 
apparently produced tridymite from the volatilised 
silica of a slate roofing. As regards the reactions 

ing on in the arches of steel furnaces the prolonged 
heating, alternating with cooling, and the pressures 
arising may be of more influence than the maximum 
temperatures attained; the. transition quartz- 
tridymite is accompanied by an increase of 14 per 
cent. in the volume. ; 

The most recent determinations of the melting- 
points of cristobalite and tridymite were conducted 
by J. B. Ferguson and H. E. Merwin (American 
Journal of Science, August, 1918) in the Geophysical 
Laboratory of the Carnegie Institution, Washington, 
where A. L. Day and F. 8. Shepherd made the first 
determination in 1906. Heating finely-powdered 
quartz in an iridium furnace the latter observed 
melting, after gradual softening, at 1,625 deg. C., 
but they were not certain as to the modification 
involved. K. Endell and R. Rieke (Berlin Porcelain 
Manufacture, 1912) raised the melting-point of 
B-crystobalite, of density 2°33, to ‘1,685 deg., 
possibly higher; they started from pure materials, 
relied on density measurements rather than upon 
optical tests, and observed that the rate of trans- 
formation (above 800 deg.) increased with rising 
temperature and with the surface development, 
twinned crystals and fibrous material changing much 
more rapidly than simple crystals; rapidly-heated 
quartz crystals seemed to melt without changing 
into cristobalite. C. N. Fenner (Geophysical 
Laboratory, 1912) lowered the melting-point of 
crystobalite to 1,625 deg. by very slow melting in a 
graphite crucible), but N. L. Bowen (Nov., 1914) 
confirmed Endell’s higher figure, and Ferguson and 
Merwin now fix the melting-point of cristobalite at 
1,710 deg. They arrange their vertical, double 
concentric furnace on the cascade principle; the 
outer furnace is an alundum tube wound with 
platinum wire, the inner tube of magnesia is wound 
with Pt-Rh alloy (20 per cent. rhodium); the 
specimen is wrapped in platinum foil and 
from the thermocouple. The outer furnace is first 
heated up, the current then sent through the inner 
furnace, and the specimen is quenched in mercury 
after having been kept at the maximum temperature 
of the series for 10 minutes or longer. The materials 
used were quartz, silica glass, a calcium-magnesium 
silicate which has served for other rock studies, 
and natural and artificial tridymites. By heating 
a clear quartz up to 1,300 deg. and 1,400 deg. for 
144 hours they turned most of it into cristobalite, 
but grains or traces of clear quartz were still left 
in the mass of white, friable cristobalite. In some 
experiments they converted, by heat alone, quartz 
into tridymite and this into dense grains of cristo- 
balite, without melting; most other experimenters 
had made use of mineralisers in similar experiments. 
They also draw attention to two types of crystals 
which they dbtained from glass furnaces; good 
tridymite crystals were found in the crown of a 
furnace, in which the direction of the flue gases 
was reversed every 20 minutes, whilst good cristo- 
balite was found in the undoubtedly hotter portion 
of a recuperative furnace. In this respect they 
thus agree with Fenner—whose view we stated 
above—that the region of stability of cristobalite 
lies above that of tridymite, and they differ from 
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H. Le Chatelier, who has based the i ion of 
his recent studies of silica bricks on the opposite 
view. But Ferguson and Merwin differ from 


Fenner as to their melting-points: Cristobalite 
1,710 deg., tridymite 1,670 deg. C., and they do 
not explain the criteria on which they rely in their 
identification of the quartz modifications. Evidence 
so ‘far does not s' the assumption of any 
definite quartz- tion temperatures, in- 
dependent of the rates of temperature and pressure 
changes; nobody has yet attempted to draw the 

i of quartz, and before that is done 
all temperature estimates based upon the trans- 
formations are premature. 





NOTES. 

Narrow-Gavce Lives Besrnd THE British FRonr. 

As is well known, information as to the technical 
services of our Army have been much more freely 
imparted to American than to British inquirers, 
and in recent issues of the Engineering News Record 
Mr.’ R. K. Tomlin gives some interesting details of 
the narrow-gauge lines, of which many thousand 
miles were laid down behind the British front in 
Flanders and France. These lines were introduced 
because the roads were proving quite incapable 
of accommodating the necessary traffic between 
the main line railheads and the battle zones. The 
rails used for these lines weigh 10 kg. per metre run 
and are set to a 60-cm. gauge, the total weight of the 
track complete being 45 tons per kilometre ; steel 
sleepers were used at the outset, but wood later on. 
The operation of laying involved in normal con- 
ditions an average of about 1,500 man-days per 
kilometre, but on occasions of urgency 1,100 man- 
days have sufficed. The lines are practically all 
single track, thus reducing the width open to the 
attack of enemy artillery and aviators. On the 
whole, little damage has been suffered from enemy 
action, only some 500 m. to 600 m. of track having 
had in general to be replaced per week. In laying out 
the line the earthwork was reduced to a minimum, 
there are thus few embankments, and but little more 
of trestle work. Grades were limited as much 
as possible to 1 in 50 or 1 in 40, but there were 
examples of 1 in 25. Curves were frequent, the 
minimum radius being 30m. The trains consisted 
of 10 to 12 carriages, and as many as 160,000 
men have been transported in a day in the zone of 
a single army, whilst 33,000 tons of stores he ve been 
conveyed in a single month in the same zone. 
In the immediate neighbourhood of the front petrol 
tractors were used for haulage, as being less 
conspicuous than steam locomotives, but the latter 
were used further back. Two patterns of petrol 
tractor were used, the heavier icabaite 45 h.p. 
and weighing 6 tons, whilst the lighter weighed 
2 tons and was rated at 20 h.p. The steam loco- 
motives used weighed 14 tons to 17 tons, 


Action or Ligut on Crystats: Puororropy. 


The term “ phototropy” was introduced by 
W. Marckwald in 1899 to designate certain colour 
changes observed in crystals, so far only of organic 
substances, but not in their solution. The pheno- 
mena have the general character of a phosphor- 
escence ; but we should not like to say which of 
the two terms, phos or phototropy, is 
the wider, and it is doubtful whether or not the 
phenomena are photochemical or merely physical. 
The anhydrous chloride of quinquinoline, Marck- 
wald observed, forms crystals of a pale yellow 
colour; exposed to sunlight, the colour changes 
in a few minutes into green ; placed in the dark the 
crystals slowly turn yellow again; and this change 
can be hastened by heating the crystals and by 
exposing them to the same green radiations which 
they emitted in the excited condition, or at any 
rate radiations longer than those used for excitation. 
There is thus thermotropy as well as phototropy : 
but most of the substances subsequently examined 
by H. Stobbe, Padoa, Senier and Shepheard (of 
Galway College), and others, are not phosphorescent 
in the ordinary sense, that is to say, they do not 
display a luminescence in the dark after having 
been i nor are they triboluminescent, 
i.¢., they do not glow under friction. But they obey 
Stokes’ law, that the excitation requires radiations 





of shorter wave-length than the colour called forth, 
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whilst the reversal is favoured by radiations of that 
colour. To give another example, certain stilbene 
derivatives turn red-brown when excited by violet 
and ultraviolet rays, but reassume their natural 
yellow colour when exposed to yellow and red rays ; 
the latter change is, according to Stobbe, 1913, 
hastened by heating the crystals, the former hardly ; 
whether or not the presence of oxygen was essential 
to the change, could not be decided. Various other 
observations seemed, however, to favour Stobbe’s 
view that phototropy is confined to compounds 
capable of existing in several isomeric modifications, 
and especially to stereoisomerides. This view is 
not supported by the latest investigation of the 
problems by F. Weigert (Zeitschrift fiir Hlektro- 
chemie, August 1, 1918, pages 222 to 237). Weigert 
studies the crystals of -tetrachloro-a-keto- 
naphthalene in linearly polarised light with special 
respect to the crystallographic axes. The crystals 
form four-sided prismatic columns which are capped 
by truncated pyramids ; the crystals are colourless, 
with a very faint yellowish tint, but turn red-violet 
when excited by violet or ultraviolet rays, and 
colourless again when radiated upon by yellow- 
green. light. The observations with a Hilger quartz- 
spectrograph are difficult because the polarised light 
used for the observation itself excites the crystals. 
The absorption spectrum of the crystals varies much 
with the plane of the polarised light. Defining this 
. plane by the direction of the electric vector which 
may be in the horizontal plane of the ab axis, or be 
the direction of the vertical ¢ axis (the edge of the 
prism), Weigert found that the unexcited crystals 
showed two absorption bands at 395 and 375m for 
the c direction, and an end-absorption at 420 » yin the 
other case ; the excitation did not affect the bands 
in the c case, but made them much stronger in the 
ab case, when a new band in the yellow-green also 
appeared ; yet the colour change was much stronger 
in the former case, which is very peculiar. The 
axial ratio was not altered by the excitation, nor 
did the X-ray examination of the crystals (after 
Laue) mark any change, and the solutions of the 
compounds hardly showed any bands. As the 
colour changes occur only in the oriented molecules 
of a crystal, not in the irregularly grouped molecules 
of solutions, Weigert considers that the phototropic 
changes are physical and due to intramolecular 
displacements of atomic groups. But his arguments 
cannot be summed up in a few words, and he is quite 
aware that any energy absorption should increase 
chemical reactivity. 





Exgorric REMELTING or ALuminiIum Pic. — The 
United States Aluminium Company, of Massena, New 
York, which is credited with half of the aluminium pro- 
duction of the country, has recently electric 
furnaces in the place of the oil furnaces (crude petroleum) 
formerly in use for remelting the pig previous to being 
cast into ingots or rolling billets. e remelting removes 
the scum and gives the metal a much brighter colour. 
The new electric furnaces also serve for the thermal 
treatment ‘of the aluminium and its alloys. The 
stationary resistance furnaces (Chemical a Metal- 
lurgical Engineering, September 1, 1918) are rated at 
500 kw. aingle-phase at 25 cycles. The bowl-shaped 
hearth ean hold up to 4 tons of molten metal ; runni 
continuously, the furnace can deal with 1 ton of me 
per hour, which is tip in hite crucibles. The 
awivantages claimed by H. M. l, superintendent of the 
works, for the electric furnace are: saving in coal and 
space for power, saving in lebour (by comparison with 
coal furnaces at any rate), cleaner and cooler operation, 
more uniform mixtures, ially with volatile alloy 
metals, and a considerable saving in losses of metal. 





TaLL CHIMNEYs For MeratiurcicaL Piants.—In 
our article on ‘“ Wind Pressure on Tall Chimneys” 
(ENGINEERING, September 27, page 554 ante) the 

oseki chimney, in Japan, was described as the 
hi t structure of its kind in the world. This is a 
ferro-concrete chimney. If brick «himneys can compete, 
the stack which the Tacoma S.nelting Company, of 
‘Tacoma, Washi » put in operation last March would 
come in question with its height of 572 ft. 10 in. (against 
550 ft.), The shell is built of paving brick on a concrete 
footing. The outside diameter at the base is 50 ft. 2 in. ; 
the inside diameter of the lining there is 38 ft. 11 in., 
and the inside diameter of the chimney at the top 23 ft. 
ll in,; the brick shell itself ranges in thickness from 
5 ft. 1 in, at the base to 13-5 in. at the top; the 4 in. 


sectional firebrick lining is separated from the shell by 
2 in. of air space. Other high chimneys of the Western 
United States are those of the Mining Com- 
pany, at Anaconda, Montana (525 ft. high,60 ft. diameter), 
and at Great Falls, Montana (506 ft. high, 50 ft. diameter). 
ete deer ap shen marlin Fyre ey Be ew mney 
ruction Company, of perforated radial bricks. 
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Ports and Terminal Facilities. By Roy 8. MacEuwss, 
Ph.D., Leeturer in Economics and Foreign Trade, 
Columbia University. New York: McGraw-Hill 
Book Company, Incorporated ; London : Hill Publish- 
ing Company, 1918. [Price 15s. net.) 

THE title of this book may describe the contents, 

but the ground covered is wider than is indicated. 

Not only is the machinery for the collection and 

distribution of traffic considered in detail and the 

mechanical and engineering contrivances that 
facilitate shipment, haulage, &c., described, but 
the fiscal arrangements that recommend them- 
selves to the Government authorities are brought 
under review, and opportunity is found to air some 
aspects of the perennial controversy of free trade 
versus protection. The topic is so extensive that the 
treatment can hardly be uniform and thorough. 
Moreover, the exigencies of war, by directing the 
author’s energies into other channels, have curtailed 
or prevented the discussion of many interesting 
problems to which, however, a return is promised 
at a more convenient opportunity. Further, the 
planning and construction of harbours and ports 
are matters that have had to be jettisoned and the 
programme which the author originally contemplated 
is confined practically to the consideration of the 
machinery, using the term in a wide sense, that 
makes for economy and convenience in the handling 
of goods traffic. Regarded as a general picture 
of the activities of a port, under the varied con- 
ditions of trade and freight, and of the continuous 
improvements that enterprise, urged by com- 
petition, can effect, the account is both graphic and 
interesting. Sometimes there is a tendency to 
inzist on the obvious, or what is obvious to those 
who have long been engaged on the problems here 
considered. But there is always an advantage 
in studying these problems from many points of 
view, for every port raises fresh questions that 
oftentimes can only be solved by experiment. 
The ultimate object in view is to stimulate the 

American nation to the provision of increased port 

and terminal facilities, in order that the United 

States may occupy the position of premier maritime 

power after the war. If the industries, unhealthily 

stimulated by the war, are not to suffer from collapse, 
and markets are to be secured that in time of peace 
will reward the sacrifices made in war, the problem 
of freight handling becomes of immense importance. 

Much instructional work has to be done, many 

erroneous notions have to be weeded out and 

intelligent combination enlisted between separate 
corporations, who have hitherto been inclined to 
regard their interests as self-centred. Dr. MacElwee 
pleads rightly and wisely for a broader outlook, for 
the efficient utilisation of all sources that make for 
progress, urging the advance of the nation’s welfare 
as the consequence and reward of closer co-operation. 

The author’s qualifications for the task he has 
undertaken include a long residence in Hamburg, 
where he has witnessed the growth of the trade of 

a port of the first order, promoted by the apparently 

beneficial influence of municipal effort united to 

individual enterprise. How far the two factors, the 
growth and the municipal control, are connected as 
cause and effect it is difficult to say, but we are not 
prepared to accept the author’s conclusions without 
a much more exhaustive analysis than is here 
presented. His admiration of the magnitude and 
progress of the port may warp his judgment. ‘‘ The 
port of Hamburg” he tells us, “including the 
channel to the sea, has been bought and paid for 
by the people of Hamburg and by no one else. 

It is a harbour of the people, by the people and for 

the people and it has cost the people 125,000,000 

dols. out of their own pockets.” This would imply 

that ships using the port pay no harbour or tonnage 
dues, and this is certainly not the author’s meaning. 

On the other hand, if excess profits derived from 

the use of the harbour facilities have been employed 

on extensions and improvements, it is scarcely 
fair to give the whole credit of the port creation 
to the civic patriotism of the people of Hamburg. 

As a matter of fact, the Imperial Government con- 

tributed about one-third of the total costs of con- 

struction, while holding the opinion that since 
the advantages were mainly local, the remaining 


funds should be supplied by the local treasury. 
The author, however, is anxious to extol the 
advantages of the free port, or “the bonded ware- 
house zone,” recommending the adoption of the 
general principle as the corner stone of American 
shipping supremacy after the war, on which may be 
founded the encouragement of trade and the 
extension of American commerce. 

With the type of traffic that has brought trade 
and prosperity to inland ports on the Rhine, as 
Dusseldorf and Duisburg, and with the causes that 
have contributed to success, Dr. MacElwee is as 
familiar as with the condition of Hamburg. At 
such stations the inland water way is seen in its 
most efficient guise. Its function is quite different 
from that of the discredited canal in pre-railroad 
days. Instead of being a competitor against 
railway traffic, water carriage may be regarded as 
a coadjutor, particularly useful in safeguarding 
against congestion and carrying large quantities 
of goods in bulk at low rates, leaving to the railways 
freight of a higher specific value, or requiring more 
rapid transit. The satisfactory commerce at such 
a port as Mannheim shows that the railroad and 
the waterway can be made to harmonise and that 
each can benefit the other. Mannbeim by its con- 
nection with Baden and Bavaria has a hinterland for 
local and maritime commerce, fostered by carrying 
barges of 3,000 tons capacity, importing goods 
direct from Rotterdam, mainly in bond. Of all 
the freight entering the city, 5,608,000 tons annually, 
only 678,000 tons were received from the Prussian 
Hessian railroad system, 170,000 tons from the 
Upper Rhine, and 1,293,000 tons by rail from Baden 
and Bavaria, less than half the total traffic. Mann- 
heim has grown wealthy by reason of waterborne 
traffic, on railway rates alone she would have 
stagnated. The growth is entirely due to the fact 
that raw materials, and particularly bulk materials, 
from all over the world could be brought into the 
manufacturing plant of the district by water at 
small expense. Of course, these statistics refer 
to pre-war periods, but there can be no doubt but 
that when we are permitted to see the history 
of trade movement in Germany in the last five 
years, we shall find, that stimulated by the congestion 
of the railroads and the difficulty of procuring coal 
and rolling-stock, the water-borne traffic has gone 
up by leaps and bounds. Even without the latest 
details, the history of the development of navigable 
rivers should prove particularly instructive, less 
to ourselves than to America, where the great centres 
of population are often remote from the sea but 
can be reached by navigable rivers like the Mirsir - 
sippi and its many tributaries. In England, our long 
and indented seaboard serves in some measure to 
replace the great Continental rivers that cannot 
exist within our limited area. But America, which 
has brought the traffic on the Great Lakes to co great 
a degree of perfection, and is fully aware of the 
advantages offered by New Orleans, has little to 
learn from German enterprise, and perhaps as 
little from German municipal competition and 
policy. 

Little is said of English methods, and the remarks 
are generally disparaging. In comparison with 
what has been achieved by our successful rivals, 
the author can only regard our puny efforts with 
commiseration, as hampered by the inheritance of 
obsolete inconveniences by which we are hope- 
lessly handicapped in the competition for the world’s 
carrying trade. Manchester is regarded with some 
favour for the enterprise shown in “building a 
35-mile ship canal around Liverpool” and for the 
organisation of a successful harbour-belt railway 
by which traffic can be conveyed in railway cars 
between the various loading and discharging berths 
at the docks, and at other places on the ship canal, 
and over different lines to every railway station in 
Great Britain. Liverpool is regarded as outclassed 
and stands condemned, because there are no rail con- 
nections of importance, a want that compels many 
of the Liverpool warehouses “to cart every pound 
of freight to and from their doors.” “‘The attempts 
at a harbour-belt railway have been failures, because 
the upland space left for such a system between the 
docks and the city is so narrow, that only single 
tracks could be laid if there were any spaee for 





tracks at all.” 
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London is considered to pessess some good points, 
but the ‘terminal facilities are not considered 
adequate for the work or creditable for the greatest 
consignment port of the world. The methods of 
lighterage are not so much criticised, as condemned. 
The lighterage guilds are held to be responsible for 
opposing improvements that would greatly facilitate 
the handling of traffic. Far be it from us to defend 
the action of lightermen, who are especially charged 
with preventing the introduction of motor tugs 
or other means of propelling their picturesque craft. 
The author is justified in saying that with the wider 
use of motor barges possessing greater carrying 
capacity and permitting greater economy of opera- 
tion than the ordinary tide drifting scow, the 
lighters of London could be made one of the great 
assets of the port, especially if some improvement 
were made in the gate locks. Under the present 
ultra-conservative system, the lighter is in great 
disrepute, and its bad character exercises an evil 
influence on the whole lighterage system. A good 
word is said, however, for the recently erected 
warehouses and sheds, since they afford an example 
of the best intensive developments of the necessary 
linkage between ships, transit shed and railway 
network. 

It is hardly necessary to refer to the description 
of sheds and warehouses or to the many modern 
improvements that have been effected in wharves 
and quays. The account given is adequate and 
informing. Similarly, the movable machines for 
shifting cargo, as gantry cranes, travelling belts, 
electric trucks, telphers, &c., are apparently re- 
garded as -terminal facilities, but they are part 
of general engineering equipment. The warehouse 
and the transit shed for the temporary storage of 
goods passing between the ship and the shore are 
more peculiarly the consequence of port traffic. 
The sudden arrival of vast quantities of merchandise 
at irregular intervals, demanding rapid trans- 
ference from the steamer and protection from 
weather, makes the provision of temporary accom- 
modation necessary, for however admirable a 
railway service may be, there must be congestion 
for longer or shorter periods, for it is an axiom 
that the volume of traffic a line can carry cannot 
exceed the capacity of the terminals. Several 
instances are quoted, which show that the exigencies 
of traffic, and possibly the alteration of trade routes 
consequent on the war, have operated in enlarging 
the provision of warehouse facilities. New Orleans, 
the most advanced port in America in respect of 
scientific policy, and perhaps the best situated to 
acquire increase of tonnage, may be quoted as an 
example. The new cotton warehouse in course of 
erection at that port is an evidence of intelligent 
forecast for future requirements, and an emphatic 
challenge to competition. It is gratifying to know 
that the existing warehouses at Manchester have 
furnished the general plan on which the buildings 
are being constructed. The warehouses, four of 
which are now complete, are divided into 124 com- 
partments, each 100 ft. by 30 ft. by 40 ft. The 
cubical content is sufficient to permit the storage 
of 1,600 bales of cotton, in four tiers, 10 ft. high. 
A talpher system of overhead monorail trolleys, 
with 18 ft. of head room is installed, and elevated 
tracks and trailers are provided. The compressing 
room, 200 ft. by 400 ft. in area, allows 10,000 bales 
of uncompressed cotton to be stored, awaiting 
treatment. Incidentally, it may be mentioned that 
the presses installed will enable the bale to be 
compressed to a density of 33 lb. to the cubic foot, as 
compared to a former density of 22 lb., reducing 
the ordinary bale to the dimensions 48 in. by 
24 in. by 20 in., implying a saving of 15 per cent. 
to 20 p2r cent. in ocean freights. The transit shad, 
or its equivalent, is 1,513 ft. by 138. ft., built in 
two:storeys having a joint capacity of 75,000 bales 
of uncompressed cotton: The whole is surrounded 
by a railroad yard planned to give accommodation 
to 1,000 cars on 20 miles of trac 

Tf the forecast of the future is instructive by 
reason of its demand for cautious preparation, 
courage and initiative, so the study of the character 
of the machinery that has led to past developments 
is equally illuminating. The author’s historical 
reviews are informing. The history of grain 
exportation from America and Canada, as excess of 





production shifted from the latter to the former, is 
worthy of study. The States having now little 
of their own grain for export, have entered into sharp 
rivalry with Canada for the valuable freight. The 
author contends that American competition has been 
successful, and can point to the fact that of the 
total export of 312,000,000 bushels, 181,000,000 
pass through United States ports. But the end is 
not yet. Canada has alternative routes of ship- 
ment from the great collecting ports of Port Arthur 
and Fort William, where unfortunately there is 
some rivalry between private interests. In the 
severity of competition, the fittest route will be 
selected. New York, handicapped in some respects, 
is increasing the capacity of the Welland Canal 
and is modernising the water connection between 
the Great Lakes and the Hudson River Valley. 
The struggle is keen and of profound interest, and 
is important from Dr. MacElwee’s point of view, 
because. it illustrates the part that terminal facilities 
play in the economy of transportation, and the need 
for anticipating the progress of evolution in all that 
contributes to rail and water carriage. 

The great lesson to be learnt is, that there is 
no question of railways versus waterways, each 
contributes in its own way to the success of a port, 
and other factors being equal, that port will obtain 
the greatest trade that makes the best use of all its 
facilities. 





Telegraphy, Aeronautics and the War. By CHARLES 
Brieut, F.R.S.E., M.Inst.C.E. London: Constable 
and Co., Limited. [Price 16s. net.] 

The 


THis book appears at an opportune moment. 
Empire Press Union has been entertaining journalists 
from all parts of the Colonies and the Dominions 
in order to make them better acquainted with the 
Mother Country, and at the same time to gather 
their opinions as to the best methods of cementing 
the union between the United Kingdom and the 
outlying portions of the Empire. Many suggestions 
were made by the guests and many complaints were 
heard. Each particular colony had its own 
grievance or disability which it desired to see 
remedied or removed. But all cried out for lower 
cable rates. It was pointed out again and again 
that there was no more fertile agent in bringing 
together the various parts of the Empire than the 
cheap and speedy communication of news, and 
particularly of news of the right kind. For instance, 
the Canadian journalists explained that they were 
largely dependent upon the messages cabled to the 
United States papers. These were certainly sent 
by skilled journalists and were broad and com- 
prehensive, but they were compiled from the 
American point of view. They were coloured by 
the prepossessions of the writer, and they were 
selected to suit the policy of his paper. Matters 
of special interest to Canadians were often entirely 
neglected or were reported in such a way as to 
give a wrong impression. More distant countries, 
such as Australia, had no near source of home news 
from which to draw, and therefore were obliged to 
bear the entire cost themselves, which was a great 
drain on their resources, and led to many matters 
of interest being entirely neglected. Of course, 
there was a substantial lowering of rates to 
Australia on the completion of the “ All-British ” 
Pacific cable in 1902, and although the venture was 
not immediately remunerative, it has during the 
war been carrying some 10,000,000 words a year. 

Now Mr. Charles Bright, the author of the book 
before us, has for many years been a strenuous and 
powerful advocate of cheaper cable rates. He has 
seized every opportunity to bring the subject before 
the public, and to secure the ear of business men and 
statesmen. He has given addresses and papers 
before the London Chamber of Commerce, the 
Imperial Mission, and the Royal Society of Arts, 
and ‘he has also contributed articles on the subject 
to The Navy League Annual, The Quarterly Review, 
The Nineteenth Century, The Empire Review, The 
Saturday Review, The Outlook, and The Field. 
A good deal of this work was like flogging a dead 
horse, for the cable companies naturally were 
averse from experiments, while the Government 
adopted the usual official attitude. Now, how- 
ever, matters wear a very different aspect. A 
million or more men from the Colonies have 
lately been in the country and have seen it 





for themselves. They have also fought side by 
side with Englishmen, Scotsmen, Welshmen and 
Irishmen, and have learned something of the 
characteristics and diversities of the inhabitants 
of these small islands. When they return home 
they will have a far greater and more intelligent 
interest in the Home Country than they had before, 
and if this is to be maintained to add to the strength 
of the Empire lower cable rates will be a necessity. 

As the title suggests, this book is by no means 
confined to an advocacy of lower cable rates. An 
introduction of 74 pages discusses in great detail 
the influence of telegraphs, both submarine and 
wireless, on the operations of war, and contrasts 
our position in this respect with that of Germany. 
If there had been no wireless, Germany would have 
been almost cut off from the rest of the world, 
except so far as she could prevail on neutrals to act 
as her intermediaries, as it is well known she did. 
In anticipation of this condition she had erected 
a large number of wireless stations, and within a 
few hours of the declaration of war she was able to 
warn all her vessels on the distant oceans to seek 
the shelter of neutral ports. Further, she has 
always been able, by the aid of wireless, to put 
her own reports and views before the world, 
in spite of the fact that Great Britain commands 
nearly all the cable routes, and can censor every 
message offered for transmission. This is an 
example of long-sightedness which should not be 
wasted upon us when we are considering the 
question of alternative routes for cables. Fortunately 
it is not an easy matter to cut cables in the Atlantic 
and the Pacific, but the attempt would certainly 
be made if we lost command of the sea for a few 
weeks. We should then have to depend ourselves 
on wireless, whieh would be far from satisfactory, 
since all messages can be read and codes are by 
no means secure against tation. Mr. Bright 
advocates the State purchase of all immediately 
essential Imperial cable and wireless systems, both 
as a means of national defence, and also to foster 
the Imperial feeling which has received such an 
immense extension during the war. 

The next 200 pages are reprints of the author's 
addresses and articles dealing with many sides of the 
subject of telegraphic communication in the Empire. 
The interest of the earlier chapters is, of course, 
largely historical at the present time, showing the 
efforts that were made to spread a knowledge of the 
necessities of the Empire before the war had brought 
them home to all of us. We come into the war time 
at Chapter IX, which is a reprint of an article 
which appeared in The Nineteenth Century in 
April, 1915. Then follows a chapter on improved 
methods of cable working, which is a memorandum 
supplied to the Dominions Royal Commission. 
This gives an account of new apparatus of various 
kinds by which the speed of signalling has, in some 
instances, been more than doubled. Some of the 
apparatus are already in extensive use, and others 
are being tried tentatively. Other memoranda to 
the same commission deal with various aspects of 
cable and wireless working from an Imperial aspect. 

The last portion of the book is devoted to aero- 
nautical development. Mr. Bright was a member 
of the Committee on “The Administration and 
Command of the Royal Flying Corps,”’ and con- 
tributed to the report a number of additional 
recommendations and memoranda which are here 
printed, and which show by contrast what immense 
strides we have made in aeronautics since 1816. 

It.is by no means uncommon for an author to 
gather up his ecattered paperg and articles and 
issue them in book form. This is a re 
that is more directly applicable to matters of 
literary interest which do not readily grow old. 
It is somewhat venturesome to apply it to subjects 
upon which opinion changes rapidly, and had it 
not been for the war there would have been little 
justification for the work. But now Imperial 
considerations are of immense importance, and 
everything which contributes knowledge to any 
aspect of them is valuable. Mr. Bright has been 
connected with submarine cable enterprise in one 
form or another all bis life, and has devoted much 
time and thought to the subject. In regard to 
aircraft he stands in a different position and cannot 
be regarded as an expert. 
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THE LATE MR. FREDERICK EDWARDS:' ; 


Very many of our readers will hear with much 
regret of the death of Mr, Frederick Edwards. Few 
engineers were better known among naval architect< 
and shipowners, and indeed among mechanical 
engineers generally. Mr. Edwards commanded the 
confidence of his clients by his great engineering 
ability, and by the rapid insight which always led 
him to adopt the simplest and most direct measures 
to attain the end in view. He saw right to the heart 
of a problem as if by instinct, and brushing aside 
all complications, attained his ends by very simple 
means. His air pump affords an example of this. 
Air pumps had been in use ever since the time of Watt, 
and had been designed by hundreds of engineers for 
all kinds of engines, yet that invented by Mr. 
Edwards marked a great advance on all that preceded 
it, and this result was attained by a simplification 
of parts which left men wondering why it had not 
been effected years ago. 

















Tue Late Mr. Frepgerick Epwarps, 


Mr. Edwards’ death occurred on November 27, 
at his residence, ‘ Biskra,’’ Bushey Heath, Watford, 
Herts. Mr. Edwards was a member of the Institution 
of Civil Engineers, of the Institution of Naval Archi- 
tects and of the Institution of Mechanical Engineers. 
He was born on August 3, 1848, and was the son of 
Henry Edwards, a solicitor. He was educated at 
Bedford and Enfield, and served an apprenticeship of 
two years, from 1864 to 1867, with Messrs. Clinton 
and Owens, hydraulic engineers, Whitefriars, London, 
E.C., during which time he was engaged for several 
months in the drawing office, the pattern shop and the 
fitting shop. He then served a further apprenticeship 
course of two years, from 1867 to 1870, at the works 
of Mr. John Stewart, Isle of Dogs, being engaged for 
over a year in the erecting shops and on board steamers, 
and for a year in the dra i office. Mr. Edwards 
then acted ae chief engineer, during one year, of the 
steamship George Reed. He commenced practising as 
a consulting engineer in 1871, and continued to do so 
down to the time of his death. Amongst the work 
carried out by him may be named a slipway and 
steamers for His Highness Rajah Brooke, of Sarawak ; 
a small fleet of mail steamers for the French Govern- 
ment ; and steamers for the Weymouth and Channel 
Islands Steam Packet Company and Messrs. Gellatly, 
Hankey and Co. Mr. Edwards served on the Marine 
Engine Research Committee of the Institution of 
Mechanical Engineers, and placed two steamers at 
the disposal of the committee for testing purposes. 
Among his clients were alsc Messrs. Wilson and 
Co., owners of the Gothenburg Line, and the Royal 
National Mission to Deep Sea Fishermen, for whom 
he designed hospital steamers. He rendered special 
services to the British Government, in connection 
with the sree a taken of the hos- 
pital steamer Alpha, which was injured by the Rus- 
sian Fleet in the Dogger Bank incident—the British 
Admiralty having put at his disposal a torpedo gunboat 
and asearchlight ; the photographs were used privately 
at the Paris Commission, Among his later clients were 
the Associated Portland Cement ufacturere (1900), 
Limited, for whom he designed cer its and 
gas engines, including a gas plant of 2,400 h.p. and 
seven Occhelhauser gas engines. Mr. Ed had 
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of his projects had therefore to be abandoned as he had 


of late years made a speciality of oil and 
var oni not the strength to ute them, although his 


and cers. For some months before his death 
Mr. Edwards hadjbeen in very bad health, and several 





mental faculties remained acute till the end. 
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90-TON STEAM CRANE EXCAVATOR. 


CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., LIMITED, BIRKENHEAD. 











Tue steam crane excavator illustrated on this 
was constructed by Messrs. John H. Wilson & Co., tte, 
of Dock road, Birkenhead, for Messrs. Walter Scott, 
Limited. It was designed to excavate and remove a 
35 ft. high baring, composed of 25 feet of clay and 10 
feet of sand, at a radius of 60 ft., and to discharge at a 
radius of 80 ft. The digging bucket is of 1} cub. yards 
capacity, fitted with five double flanged wrought iron 
teeth, steel tipped. The bucket, which is of steel, is 
fed up to its work by a special steam racking winch, 
and is arranged to radiate from a fulcrum on the jib. 
It works at such a speed that it will excavate 400 
cubic yards in 10 hours. 

The lifting engines have cylinders 8-in. in diameter 

by 12-in. stroke, while the cylinders of the racking 
engines are 7-in. by 10-in. The boiler is of the 
vertical cross-tube type, 5 ft. in diameter by 12-ft. 
high. The lifting gear has a barrel 26 in. in diameter, 
and works the bucket by a double rope, 1} in. in 
diameter, of special quality steel. The revolving gear 
is actuated by double friction cones and the travelli 
gear by the same means, driving the axles throug 
2}-in. pitch stud chains. There are eight cast steel 
double flanged wheels 24 in. in diameter, arranged 
for a gauge of 14 ft. Four compensating bogies are 
fitted, one at each corner of the carriage. The wheel 
base is 14 ft., centre to centre of the compensating 
bogies. 
The pillar is 17} in. in diameter and the jib is 75 ft. 
long, centre to centre, and is spread out at the base for 
attachment to the extreme width of the bottom centre 
casting. The total ht of the excavator is 90 tons 
in complete working order. 











British Scrnce anp Invention Exursirion.— 
In view of the wide public interest taken in the British 
Scientific Products Exhibition, held at King’s College, 
London, during the past summer, the British Science 
Guild has decided to organise another exhibition next 
year. The main object of the exhibition will be to 
stimulate national enterprise by display of the year’s 

rogress in British sci , invention and pe 
Further particulars of the exhibition will be available 
in due course. A large part of the recent exhibition 
has been transferred to Manchester where it will be 
on view at the Municipal College of Technology towards 
the end of this month. 





Tue Junior InstTiTvTION OF ENGINEERS. to 
the cessation of hostilities and the consequent de- 
mobilisation of a large number of men who have served 
their country in the forces and in munition factories, 
it is expected that many of the members of the Junior 
Institution of Engineers will be available for the filling 
of vacancies in the technical and administrative depart- 


ments of engineering firms. The bringing together of 
suitably ified men and appropriate vacancies is a 
subject which has always engaged the attention of this 


society, and for many years past has been one of the 
features of its activities. In this capacity of inter- 
mediary the Institution holds an unique position in 
being able to draw upon all sections of the e ring 
profession, the membership not being restri to any 
one class. At a time like the present when the engineer- 


ing activities of the country are undergoing far-reaching } the 


alterations with the consequent changing over of a lange 
number of technically-trained men, it will undoubtedly 
be of value to both employers and — to know 
of this feature of the Institution’s work. secretary 
(39, Victoria Street, Westminster) will be glad to aid any 
of our readers who may be in want of technically-trained 
assistants and who will communicate with him. 


ELECTRICALLY-HEATED GRAPHITE CRUCI- 
BLES OF THE MORGAN CRUCIBLE 
COMPANY. 

In our article on the “ New British and Key Indus - 
tries Exhibition,” on 439, ante, we noticed the 























electrically-heated crucibles of the Morgan Crucible 
Company, Limited, of Battersea Works, 8.W.1. We 
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are now able to add a diagram explaining the con- 
struction of one of these crucibles. The figure onfthis 
page shows the vase-shaped crucible which is provided 
with a lip and with extension pieces for mounting the 
annular electrodes which are water-cooled; the 
crucible itself serves both as resistor and as con- 
tainer for the metal or other substance to be heated 
or fused. 





AGRICULTURAL MacuInERY ror Roumanis.—Before 
the war Austria-Hungary supplied Roumania with 
40 per cent. of her requirements in agricultural machines. 
This supply has ceased since 1914. Roumania had a 


good stock of agricultural machines, sufficient to last her 
up to the present time; only various s parts for 
special machines had to be furnished. supply of 


machines is now ginee Tog Roumania consequently 
offers an excellent market for icultural implements, 
especially for tractors and fodder cutters, which are 
little known in that Country. 





Launcn or Frerro-Conorete Vesser.—On the 19th 
ult. there was launched at Faversham, at Messrs. 
James Pollock, Sons and Co., Limited’s, new shipyard 
at Upper Brents, the Molliette. The dimensions are : 
—— overall, 131 ft.; breadth moulded, 26 ft.; 
depth moulded, 11 ft. 9 in.; draught loaded, 9 it. 9 in. 
The vessel is designed to carry 320 tons of cargo. It is 
fitted as a three-masted pee vip enannee. The 
main propelling machinery consists of t test type 
Bolinder crude oil engine of 120 brake horse-power, 
sufficient to give the vessel a speed of 7 knots in calm 
weather, without the use of the sails. We understand 
the builders will grant permits for inspection, if applica- 
tion in writing is made to them. 





THE DE WENDEL InpustrRiat ConceRns.—Just prior 
to the signing of the armistice by Germany the German 
Imperial Industrial Board gave orders to stop the 
liquidation of the large de Wendel mines, iron and steel 
works in Lorraine. e liquidation was already, in the 
beginning of September, so far advanced that the so-called 
Raumer groups bid for the A lot, comprising the iron 
and steel Corks ana some mines, and a bid from a number 
of works within the Steel Union for the B lot, com- 
= the rest of the mines, had been accepted. Some 

ormal business still had to be settled, and in the mean- 

time the Raumer group had shown a disinclination to 
complete the deal; the Steel Union works, on the other 
hand, had arranged a meeting in order finally to clinch 
their purchase, when an order came from the Imperial 
Department in question that the liquidation was not to be 
proceeded with. 





Inon One snp Inow in SwepEn.—According to 
Official statistics now made available, and although 
production in several cases is smaller than during the 
i year, the financial result of the Swedish 
iron industry on the whole is satisfactory on account 
of the higher prices realised. The uetion of iron ore 
amounted to an aggregate of 6,217,172 tons against 
6,986,298 tons for the previous year, but the value rose 
from about 69,000,000 kronor in 1916 to about 84,000,000 
kronor in 1917. The production of pig-iron showed 
an increase, the total for last year being #28,969 tons, 
against 732,734 tons for 1916. The value of the pig-iron 
meade rose even more than the production, the price 
having been nearly doubled in the course of the year ; 
aggregate value for 1917 was 233,800,000 kronor, 
against 114,700,000 kronor for the preceding year. The 
production of bar iron and steel receded some 29,000 
tons, band, nail and other fine iron about 1,400 tons, 
and solid tube material by some 8,700 tons. The tote) 
gate value of the production of the Swedish iron 
steel work during 1917 is put at 381,700,000 kronor, 
against 243,900,000 kronor for the preceding year. 
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CHAMPLAIN DRY DOCK FOR QUEBEC 
HARBOUR.* 


By U. Vatiquet, M.Can.80c.C.E., Superintending 
Engineer, Department of Public Works. 

For a number of years the River St. Lawrence has 
been frequented by ocean steamers of such dimensions 
that they could not be accommodated in the Lorne Dry 
Dock, completed in 1886, at Lauzon, in the harbour of 

bec 


ebec. 

In 1906 the Canadian Pacific Railway Steamship 
Company brought out their steamers Empress of Britain 
and Benpeoes of Ireland, of 65-ft. beam ; the Allan Line 
steamers Virginian and Victorian, of 60-ft. beam, were 
also placed on the St. Lawrence route in that year. The 
Bavarian, of somewhat narrower beam, 59 ft. 3 in., came 
to Quebec in 1905; thereafter the number of ships 
placed on the St. Lawrence traffic increased rapidly until 
in 1912, there were 25 vessels that could not have been 
repaired in the long stretch of the St. Lawrence naviga- 
tion for want of sufficient dock accommodation, the width 
of entrance of the mt dry dock being only 62 ft. 
Any of these vessels that required docking had to be 
repaired capone as well as possible, while afloat, 
and taken either to Halifax or New York, which, in some 
cases, was a risky undertaking. 

The case of the s.s. Bavarian was an unfortunate 
experience in this respect. On November 5, 1905, 
this steamer ran aground with a full cargo from Montreal 
and Quebec, about 40 miles below ebec, opposite 
Grosse Isle. Although late in the fall she could have 
been raised and tt to Quebec had there been dock 
accommodation for . Her beam was 59 ft. 3 in., 
but through the accident her sides had bulged out beyond 
Se Scenees anole: coimaatl tert ae on selene fa 
the following ing, ough further damaged by ice 
during the winter, and brought on the beach a short 
distance below the dry dock, where she was sold as scrap. 
This is the worst case on record in the history of the 
St. Lawrence navigation. This vessel was only six 
years old and of a fase red tonnage of 10,387 tons. 

In the summer of 1898 the writer was instructed to 
prepare a report on the practicability of widening the 
entrance of the Lorne Dry Dock, which had been com- 
pleted in 1886. A plan was submitted, showing the 
possibility of obtai an entrance 70 ft. wide, by 
fgg ee Bay of the timber slides at the outer end of 
the dock; increasing the le was also suggested. 
The first was reported to be inadvisable as it would 
greatly disfigure the dock and do away with the con- 
venience of the timber slides; the only feasible way 
would be to remove and rebuild in another position the 
eastern side wall, thus depriving the harbour of all dock 
accommodation for probably two seasons. A new 
caisson would wenger Meee to be provided ; the cost 
would have been considerable. .Further, it was con- 
sidered that a new dry dock would be required in Quebec 
before many years. 

The su; ion of lengthening the dock was adopted ; 
the length was increased from 484 ft. to 600 ft.; this 
consisted ay moving the circular head, stairwa 
and timber sli 116 ft. further, after excavating t 
rock to proper width and depth. The work was per- 
formed under contract aw: in the year 1900, for the 
sum of 100,000 dols., and completed in 1901 without 
interfering with the use of the dock. The details of 
construction of this dry dock have wig fecee described 
in a paper read before the Canadian iety of Civil 
Engineers some years » Mr. St. George Boswell, 
chief of the Quebec bour Commission, who 
was t engineer during the construction. i 
dry dock was built by the Quebec Harbour Commissioners 
under an Act, 38 Vict. Cap. 56, 1875, by which the issue 
of bonds was allowed to obtain the necessary amount. 
The work was started in 1878 and completed in 1886 
at a total cost of 921,130 dols. 

In 1888 the Oanadian Government relieved the Harbour 
Commission of all obligations to refund the principal sum 
or interest e on dry dock, and in 1890 it 
was placed under the control of the Department of 
Public Works ; the writer was then placed in charge. 

In 1906 the Quebec Board of fame) oh Ao urged 
upon the Government the necessity for a large dry dock 
for the harbour of Quebec. In the fall of the same year 
the writer was instructed to make a survey of the locality 
surrounding the old dry dock and on the best 
location. Two sites were examined, but the ition 
e the east of ve resent dock was considered ” most 

vantageous for t inci reasons, Viz. : larger 
area of land could Apt nn a better foundation 
could be obtained; the Sepairing plant of Messrs. 
G. T. Davie and Sons could have better access to both 
the new and old docks. 

A — and report were submitted in the early 
of 1907; the dock then proposed was 1,000 ft. oo 
with an entrance width of 100 ft. The proposition was 
not immediately acted upon ; thé question as to whether 
the Government should build the dock, or induce some 
shipbuilding firm to build it under a subsidy from the 
Government, was unsettled. The result of the discussion 
was the of an Act of Parliament at the session 
of the year 1910, assented to on May 4, called an Act to 

the Construction of Dry Docks. Under this 


than 4,000,000 dols., and capable of receiving and ir- 
i the largest ships of the British Navy and of the 
f ing dimensions :— 

(a) length on bottom 900 ft.; clear width of 
entrance 100 ft., with depth on sill at high water ordinary 
spring tides of 35 ft. 


* Paper read before the Canadian Society of Civil 
» Engineers. 
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Fig3. LONGITUDINAL SECTION ON CENTRE LINE. 
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FigA. TYPICAL SECTIONS OF DOCK SHOWING EXCAVATIONS. 
SECTION A-A 
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Fig.5. PART LONGITUDINAL SECTION SHOWING ENTRANCE, (WEST SIDE). 
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F The third class consisted of dry docks estimated to cost 
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Fig.6. CROSS SECTION AT ENTRANCE SHOWING FLOATING CAISSON SILL. 
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Fig.2. CROSS SECTION LOOKING NORTH, SHOWING ROLLING CAISSON SILL 
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Fig.9.cross SECTION SHOWING CROSS DRAIN, SUMP & EMPTYING CULVERT. 
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i ifti i trance, 86 ft. ; depth of water on sill at ordinary hi 

wl ET ee Pe Rs ee weter apcing tides 30 ft., if in tidal waters, or 26 ft. tee 
he second class included dry docks estimated to cost | if constructed in non-tidal waters. 

2,600,000 Sols. of the following & 5 Sogo — (b) Floating dry docks of a lifting capacity of 15,000 

(a) Clear length on bottom, 650 ft.; clear width of | tons. 


(a) Clear length on bottom, 400 ft.; clear width of 
entrance, 65 ft.; depth of water on sill at ordinary 
high water spring tides, 22 ft., if in tidal waters, and 
18 ft. if in non-tidal waters. 

(6) Floating dry docks of a lifting capacity of 3,500 
tons. 


The estimated cost in all cases includes the totally 
equipped repairing plant capable of effecting all sorts of 
ape including machine shops and , foundry, 

ministration buildings, &c., together with the dock 
itself, but does not include marine slips or other installa- 
tion used in the construction of ships. 

According to the Act, the subsidy on dry docks of the 
first class is el ge cent. per annum on the estimated 
cost for a period of thirty-five years from the time it 
has been reported that the dry dock is entirely completed. 
The subsidy on the second class is 3} per cent. per annum 
for twenty-five years from the time of completion. On 
the third class, the subsidy is 3 per cent. for a period 
not exceeding twenty years from time of completion. 
Tn all cases the company making the application must 
furnish plans with « detelled list of the plant end e 
complet timate of the cost. These are revised and 
corrected, if found advisable ; and, upon a re from 
the chief engineer of the De ment of Public Works 
that the works intended to built are in the public 
interest, the application is granted upon certain con- 
ditions of management and maintenance. The works are 
to be executed under the superintendence of an officer of 


the department. 

The above Act was amended in April, 1912, by making 
the length of the first-class dry docks 1,160 ft., the 
entrance 110 ft. and the estimated cost 5,500,000 dols. 
Another amendment was made in May, 1914, by which 
the subsidy of 4 per cent. on the estimated cost is allowed 
for first-class dry docks. The Act was further amended 
in 1917, which the dimensions of the first-class 
docks be: Length on bottom, 1,150 ft.; wid 
of entrance, 125 ft. ; depth on sill at high water 
tides, 38 ft. A subsidy of 4} per cent. on the esti: 
cost of 5,500,000 dols. is wed, payable half- y 
for a period of thirty-five years from the time of com- 
pletion. By this amendment no bonds or debentures 
are to be issued until 1,000,000 dols. shall have been 
e ed = the comme wey, of the dry dock. 

ter the passing of the Act of 1910, shipbuilding 
firms were invited to build a dry dock at Leute. in the 
Harbour of Quebec, under the subsidy Act of that 
year. Two companies submitted plans and offered 
to build under contract without reference to the subsidy 
Act. In 1912 another company submitted plans for a 
dry dock to be built on the Quebec side of the harbour, 
just below the mouth of the St. Charles River, according 
to the subsidy Act, as amended in 1912. Some objection 
having been made to this location and with no prospect 
in view for any other applicant, the De ment of 
Public Works decided that a dry dock would be built by 
the Government. 

The New Dock.—tIn the early part of 1913 the writer 
was instructed to pres and specifications on 
which tenders could be calleg as soon as possible for the 
construction of the new dry dock, the location being 
to the eastward of the Davie Shipbuilding Yard, so that 
both the old and new dry docks would be easily accessible 
from the sho: Tenders for the construction of this 
work were advertised on May 12, 1913, to be received 
on June 30 followi The contract was awarded to the 
lowest tenderers, Messrs. M. P. and J. T. Davis. The 
contract was signed on October 7, 1913. 

The new dock was at first intended to be built on a line 
parallel to the old dry dock, but this was objected to from 
the point of view of navigation. A Commission was 

ted in the fall of 1913 to investigate and find out 
which direction would best suit the entrance facilities 
and it was decided that the centre line of the dock should 
form an angle of 69 a with the direction of the old dry 
dock, or approximately 45 deg. N.E., and it was so 
laid out. (Fig. 1, page 658. 

Owing to the limited time available before the calling 
of tenders, general plans only were prepared, togeth 
with an estimate of the cost. The requirements as to 
details for the machinery and caissons were stated in the 
specification ; the contractors were requested to furnish 
cating construction all detail plans, to be submitted 
for approval by the department. 

The dry dock has the following 
Total length from outer caisson to head wall 1,150 ft., 
divided into two compartments. Outer part 500 ft. ; 
inner part 650 ft. (Figs. 2 to 4, page 658). 








dimensions, 


Ft. 
Width of entrance 120 
Width at coping 144 
Width on floor ... oe ne | 
Depth on sill at high water spring tides 40 
Depth on sill at low water spring tides 22 
Spring tides rise mae ae — 18 
Coping of side wall above high water 
spring tides ... wep one sas 7 
Floor at outer end below outer sill 4} 
Slope of floor transversely +» Lin 100 
Western guide pier -- 400 
Eastern guide pier aaa enn o. 500 
Depth in entrance channel at low tide 30 


The land expropriated in connection with the con- 
struction of the dry dock has a superficial area of 254 
acres, of which 11} acres are reclaimed beach land. The 
outer entrance of the dock is closed with a rolling caisson, 
the top of which is provided with an automatic folding 





bridge; a floating caisson . 6) closes the inner 
a A This caisson can dest be placed to close the 
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outer entrance in cases when repairs are required to 
be made to the rolling caisson (Figs. 7 and 8). 

Three main centrifugal pumps each of 63,000 gallons 
per minute c ity are used to empty the dock; two 
of 6,000 gallons per minute each are used to keep 
k dry. All pumps are run by electric power. 
Eight boilers of a total capacity of 3,600 h.p. f the 
steam at S06 Ib. poceanes ho-#0ei tis’ Ganee Gin t-current 
turbo generators of 1,600 kw., 750 kw. and 300 kw. 
respectively, which furnish the current at 550 volts 
to run the pump and other motors. 

A direct-current generator of 200 kw. at 220 volts, 
driven by a steam engine, will furnish the current for the 
lamps around the dock and in the buildings. There are 
24 lamps of 500 watts, hung from poles around the dock. 
The poles are made of gas pipe, with the lower end set 
into sockets fitted with electric connections, and made 
removable in case of necessity. All electric eo 
lamps and motors outside the buildings is p 
underground. 

The approximate quantities of the material in the 
principal items entering into the construction are :— 

Rock excavation above and 


below coping ... sos «+ $42,000 cub. yd. 
Submarine rock excavation in 

channel wae ose --- 65,000 cub. yd. 
Dredging entrance channel ... 530,000 cub. yd. 


Concrete J +» 100,000 cub. yd. 
Granite steps, altars and quoins 140,000 cub. ft. 
Steel beams, reinforcing bars 

and manhole covers ... oss 150,000 Ib. 
Cast-iron for roller casings and 


sluice valves be be 125 tons. 
Cast steel for caisson rollers ... 65 tons 
Gun-metal for caisson roller and 

valves = ase cep 4,500 Ib. 
Cast-iron in keel blocks and 

bollards ens aes wed 990 tons 
Forged steel spindles for rollers 11,000 Ib. 
Bricks for chimney and flues ... 345,000 
Fire-bricks ade abs eas 125,000 
Cribwork in approach piers ... 63,300 cub. yd. 
Concrete in approach piers ... 13,300 cub. yd. 
Steel in rolling caisson ose 930 tons. 
Total weight in rolling caisson 

and machinery ome eee 1,125 tons 
Steel in floating caisson pie 960 tons 


The work was started in May, 1914. The concrete 
retaining walls on each side of dock, specified to be 
= from the natural rock surface to raion + 24 

intended to prevent seepage through the filling, 
were completed during the season’s work, as well as the 
cofferdam between the outer ends of these walls. Rock 
drilling in the prism of the dock was also carried on in 
the part not ted by tides. The largest part of the 
dri was done by two well drillers, the holes being 
sunk down to grade and plugged for future ing. 
The average depth of perforation for each drill was about 
80 ft. per day, although as much as 130 ft. was done 
occasionally. Ten or 12 ordinary steam drills were also 
used on the work. 

The rock consisted of hard shale, irregularly stratified, 
at an angle of about 45 deg. Considerable rock slides 
occurred on the west side of the cut, which necessitated 
a much larger quantity of Boncrete for the dock wall on 
that side, aiso the use of rock bolts, to prevent the sliding 
tendency of this wall. Steam shovels and dump cars 
were used to remove the blasted rock, which was used for 
filling, wherever required, on the Government property. 

The cofferdam was built of timber cribwork, 20 ft. wide, 
sunk in an average depth of | ft. of water, at low tide 
and built to the elevation of 3 ft. above high tide; a 
layer of concrete was deposited along the bottom of the 
outer face and this face was shea’ with plank. 

The floor and walls of the dock are built of concrete, 
the mixture being 1-3-5. All exposed faces are finished 
with a fine concrete of 1-2—4 mixture for a thickness of 
6 in. The concrete for the walls and the floor was cast 
in alternate sections of approximately 30 ft., with 
ay A oe joints. All the cement used was subjected to 
® laboratory test; apart from other irements the 
tensile stre was required to be 600 lb. per square 
inch after 27 days’ immersion, for neat briquettes, and 
275 lb. per square inch for 1-3 mixture. 


The at the top of the walls are built of wr" 
whi toeelo tenth aeoe'es 12 in. ; the altars are 2 ft. 6 in. 
wide and consist of granite 12 in. thick tailing 9 in. into 
the concrete (Fig. 9. The caisson stops of both entrances 
and all culvert openings are built of ite. The floor is 
5 ft. thick (Fig. 6) and finished level from end to end; the 
oiseo pepe. Bowen 6 in. to the side gutters. The floor is 
— with three strips of granite slabs, 18 in. thick, 

tended to receive the cast-iron keel and bilge blocks. 
The middle strip is 10 ft. wide and level ; the side strips 
are 9 ft. wide (Fig. 9). 

In order to prevent the possibility of hydrostatic 
pressure under the floor and behind the side walls, a 
system of drains is provided, ‘hat will take the seepage 
water to the sumps. 

There are 12 stairways from the top of the walls to the 
floor of the dock, two at each end of the two compart- 
ments and two half on A between the ends of each 
compartment. Four tim 


ee ee hae anes nari eae ae ee, 
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r slides, built of granite slabs, | i 
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SECTIONAL PLAN AT A.A. 


(s672.L.) 


Fig.i3. FLOATING CAISSON. CROSS SECTION 
ON GENTRE LINE. 


Fig./4. SECTION THROUGH GENERATOR ROOM & PUMP HOUSE. 
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is provided with six culverts, 42 in. in diameter, closed 
by shuice valves that are operated from the upper deck 
by a 15-h.p. electric motor, driving a longitudinal shaft 
provided with the necessary gearing ; oak, by means of 
clutches, any one or all of the valves may be worked. 
The culverts are used for flooding the dock. The 
caisson is divided horizontally by a watertight deck at 
the elevation of 23 ft. 6 in. above the bottom, forming 
the ballast and tidal chambers. As the tide rises the 
sea water comes on this deck through valves in the outer 
face of the caisson, which are kept constantly open duri 
the summer to prevent the caisson from floating. 
sufficient quantity of ballast is provided, so that the total 
weight of the structure resting on the rollers is roxi- 
mately 150 tons. During the winter, when the dock is 
not in operation, the lower or ballast chamber of the 
caisson is filled with water, which is kept from freezing 
by a constant jet of steam. The tidal chamber is then 
kept dry by closing the valves. The caisson is closed 
and opened with heavy chains, supported on altars on 
each side of the caisson recess, and passing over 
worked by worm gears connected with the motor. 
top of the caisson is provided with a folding bridge for 
light ee ee a Gee ; as er - the caisson starts 
open, apron railings of the bridge are auto- 

matically lowered to allow them to pass 
flooring over the caisson recess. 

The mi entrance of the dock is closed by an 
o floating or ship caisson. (Fig.13). When in place, 
the deck is used as a bridge across the dock. This caisson 


may also be used to close the outer entrance by placing 
it immediately outside the rolling caisson, the 
ewer nat pr: Wet pocmucsape for it. is, however, will be 
necessary only in cases of repairs being ired for the 
sub: of cont crag Sy way 3 caissons 
were built the Dominion Bridge Company, under a 


sub-contract. The mode of construction and other 
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particulars were fully described in a paper read before 
the Canadian Society of Civil Engineers by Mr. L. R. 
Thomson, A.M.Can.8oc.C.E., vol. xxx, Part 1, 1916. 
oilers and Electric Power.—S8ix water-tube boilers of 
500 h.p. and two of 300 h.p. furnish steam at 200 lb. 
pressure to ce electric current. boilers are 
rovided with automatic stokers, ash and coal conveyors. 
e coal is from cars into a coal crusher run 
by’an electric motor, and elevated to a hopper of 500 tons 
capacity, over the front of the boilers. ater heaters 
are provided, but the steam is not superheated ; one of 
the small boilers will be <r : r emo. (ig. say. 
i pumps and the lighting dynamo. . 14). 
The electric power consists of three direct-current turbo 
generators of 550 volts, one of 1,500 kw., one of 750 kw. 


and one of 300 kw. The steam turbines are of the 
Curtis ing type, built by-the General Electric 
Company. In the unit the turbine runs at 3,600 


rp.m. It is geared down to 360 revolutions for the 

tor; the second is geared from 5,000 r.p.m. to 

50 r.p.m., the third is geared from 5,000 r.p.m. to 

900 r.p.m. A 100-kw. generator driven by a high-speed 

direct connected steam engine, furnishes the current for 
lighting purposes. 








This power installation is more than ample for all the 
machinery connected with running of the dock proper. 
It is, however, anticipated that 


whole of it be 

used when large repairing and shipbuilding shops are in 
operation together with ee of the dock. 

This electric installation been criticised on the 


ground that the large expenditure is not justified when 
electric current is available from private companies in the 
vicinity of Quebec. When the electric installation was 
proposed by the writer the idea in view was that no 
company would be interested or willing to furnish over 
3, h.p. at any time of the day or night for the short 
period of 50 hours in the year without interfering seriously 
with their general service. It had also been ascertained 
by personal visits to five of the principal navy yards of 
the United Stat Nee ae t _ each of them has 
provided its own electric power for pumping their dry 
docks. Out of five, only one had installed alternating 
current machinery. It has developed since that the 
only electric company that could furnish the power 
current is not willing to entertain the proposition unless 
at a much ater cost to the Government than the 
private ins’ tion can be run, including the interest 
on the outlay, which is approximately 240,000 dols. 
Pumps.— dock is emptied by three main pumps of 
the horizontal centrifugal type, each having a capacity 
of 63,000 gallons per minute. The bronze shafts are 
connected to the armature shafts of 800-h.p. motors, 
running at 750 r.p.m. The motors are built to stand 
an overload of 25 per cent. for 2 hours; the total lift 
will very rarely be more than 33 ft. The suction and 
disc pipes are 48 in. ; the water is discharged into 
a cham! provided with non-return valves, and to a 
culvert through the entrance wall outside of the caisson. 
The main pumps are guaranteed by the builders to 
deliver 63,000 gallons per minute against a total head 
of 25ft. At the time of writing these pumps have not 
been tested as to efficiency. 
each of 6,000 gallons per minute 





.| Two auxiliary ae a 
pe ae driven a electric motors of 125 h.p., will take 
e. 


care of seepage ; these pumps will also help 
while the dock is being pumped. The pumps were 
manufactured by the -Chalmers Company. The 
time occupied in emptying the dock will vary according 
to the height of tide when the pumps are started and the 
size of the vessel being docked. At high water of spring 
tides the dock contains over 38,000, gallons of water. 
This quantity of water, however, will very rarely, if ever, 
exist, when pumping id started. It is estimated that 
the average time for pumping out the dock will be about 
2} hours. 

Unde: culverts, 9 ft. by 10 ft., (Fig. 9) conve 
water —= sumps in each compartment of the dock 
to the pumps; these culverts are provided with sluice 
gates, so as to permit of operating each compartment 
separately. The gates are ted from coping level 
by 15-h.p. electric motors. ressure — the 
gates may at times be due to a of 50 ft. of water. 

From the non-return valve chamber the 
culvert is 7 ft. by 12 ft. ; it is also provided with a sluice 
gate. The capacity of _discharge of this culvert was 
obtained from Chezy’s formula V—c ./rs, bei 
obtained from Kutter’s formula. Under a head 
4 in. the capacity will be ample to take care of the output 
of the pumps when disc in open air. 

The dock is filled through the six culverts in the outer 
caisson (Fig. 12), each having an area of 9 sq. ft., also 
two culverts, one in each side wall of a sectional area of 
30 ft., the valves of which are operated by electric power. 
These culverts are made exceptionally lecge due to the 
fact that each may only be jally opened until the 
wabie in the dock hes seas the centre of the culvert 
epening, to prevent Vo heavy current rp would result 
rom a large opening from disturbing the beds prepared 
to receive a vessel; further, as the head between the 
outer and inner levels of water decreases, the valves are 
fully opened, thus obtaining a large flow. The time 
“yo to fill the dock may at times be as much as 
4 hours. The middle entrance is similarly provided 
with filling culverts as the outer entrance. (Fig. 13). 

In order to obtain sea water by gravity for the 
of washing the floor of the dock, 6-in. pipes were 
in the concrete side walls of the dock, at an elevation of 
2 ft. above low tide ; each pipe has six hose connections 
and valves at the face of the walls, where 50-ft. 
of 2}-in. hose may be attached for the purpose. 
water is available within 1 hour of extreme low tide. 
Washing the floor is necessary — to the sediment 
accumulated while the dock is ° 

Guide Piers.—The Western guide pier is 400 ft. long 


Hl 


and 75 it. wide; that on the east side is 500 ft. long, 
75 ft. wide at the outer and 200 ft. wide at the inner 
end (Fig. 1). Each is built of two lines of 12in. by 12 in. 
timber cribwork substructure up to 6 ft. above low 
water, spring tides ; the outer face of each line of crib- 
work is built close, and sheathed vertically with 10-in. 
hardwood planks. The cribs facing on the channel 


consists of mass concrete walls, stepped back 
filled between with excavated material. The rail 
be extended to the 
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lower a of the interior walls for the generator room 
is finished with a white tile wainscoting, 6ft. high. Each 
room is furnished with water closets and w i 

the — obtained from pe mey — anes 

A speci in case 01 and the necessary hose 
are seosthel.. generator room has an overhead 
travelling crane of 15 tons capacity. The lifting is done 
by motor; the travelling gear is worked by hand. 

The pump-house is 70 ft. by 47 ft., with foundation 
walls of concrete, over which brick walls are built (Fig. 16). 
The floor is at elevation of 16 ft. below low water, spring 
tides, or 41 ft. below coping. It is finished with 
tiles. The interior walls up to coping level are finished 
with white tiles. The pump-house is also provided with 
an overhead travelling crane of 10 tons capacity. The 
chimney is 180 ft. high, built of brick, with an inner shell 
of fire-brick 100 ft. high. There is an air 5) of 6 in. 
between the inner outer shells ; the inside diameter 
is 11 ft.; the top consists of a cast-iron cap; four 
lightning-rods, well grounded, are provided to protect 
the chimney. 

It may stated that the length of the dock was 
decided on not merely in anticipation of vessels of, say, 
900 ft. or over being employed on the St. Lawrence 
trade, which may not happen for a great number of 
years, but owing to the great number of applications 
received every fall from owners of moderate sized vessels 
for accommodation during the winter, so that repairs 
may be done at cheaper rates, and the boats be ready for 
traffic as soon as navigation opens. 

The several classes of works in connection with the 
construction of the dock have been accompli in a 
thorough manner both in regard to materials furnished 
and workmanship ; several minor changes which were 
found to be advantageous were made during construction. 
The contractors, in all cases, have shown their 
to give satisfaction in every way irrespective of cost. It 
must be noted that the works were started shortly before 
the war and continued without interruption, except 
in winter, in spite of increased cost of materials and 
labour. The time required for the construction of the 
dock is somewhat over four years. It must, however, 
be remembered that the working season is only six 
months in each year—concrete works have to be sus- 

mded during the first days of November and cannot 
Be resumed until the beginning of May. 

The total cost of the works under contract will be 
approximately 3,365,000 dols. The works have been 
carried on by the Department of Public Works with 
Mr. Eugene D. Lafleur as chief engineer—the writer as 
superintending engineer—Mr. K. Laflamme, as 
resident engineer ; Mr. 8. Fortin, steel structural engineer 
has had the approval of plans submitted for the steel 
structures. ‘The contractors are Messrs. M. P. and J. T. 
Davis, and Mr. 8. Woodward is their superintending 
engineer. 





INDUSTRIAL ALCOHOL AND GLYCERINE.—The Ministry 
of Munitions notify that there are now supplies of alcohol 
available for industrial , and that manufacturers 
should be able to obtain their requirements from their 
usual suppliers without restriction, subject, of course, 
to the usual lations of the Board of Customs and 
Excise. Methy spirit is again available to the 

ublic. Glycerine should, in a few days, be purchasable 
fn the ordinary way from chemists, stores, &c. Arrange- 
ments have been made which enable glycerine producers 
to supply substantial quantities for general use. 








Tas Sr. Lawrence Navication.—According to 
Canadian Machinery, an inquiry into the navigability of 
the 8t. Lawrence recently carried out by the Quebec 
Board of Trade justifies the belief that it will be possible 
by the adoption of certain precautions to keep open the 
navigation of the St. Lawrence throughout the entire 
year. The season hitherto has been from the beginning 
of May till about the end of November. To maintain 
the navigability of the river during the winter powerful 
ice-breakers will be needed. Storm shelters will also be 
necessary and the provision of further buoys and wireless 
stations. 





Brrtisn Screntiric Instrument ReEsEaRcH Asso- 
CIATION.—One of the earliest associations formed under 
the scheme of the Department of Scientific and Industrial 
Research, has secured premises at 26, Russell-square, 
W.C. 1, where offices and research laboratories will be 
equipped. The first chairman of the association was 
Mr. A. 8. Esslemont, whose recent lamented death has 
been a severe loss to the association. The council have 
elected Mr. H. A. Oolefax, K.C., as chairman to fill the 
pays The bh mea ir + eng Beck, 
}.B.E., to whose ene personal influence is large! 
due the successful re men of the association. Almost 
all the leading optical and scientific instrament manu- 
facturers are members. The Department of Scientific 
and Indvstrial Research is represented by ay C. J. 
Stewart, Captain F. O. -Osborne, R.N., C.B. 
Mr. 8. W. Morrison, O.B.E., Colonel R. E. Home, D.8.0., 
R.A., and Mr. Percy Ashley. The council have recently 
co-opted as members oi t body the Hon. Sir Charles A. 
Pareons, F.R.8., and Professor J. W. Nicholson, M.A., 
D.8c., F.R.S. Sir Herbert Jackson, K.B.E., F.R.8., 
F.LC., has been appointed Director of Research, 
Mr. J. W. Williamson, B.8c., secretary of the association, 





CATALOGUES. 
Heat Treatment.—A further circular issued by Auto- 
matic and Electric Furnaces, Limited, 6, Old Queen- 
street, 8.W. 1, deals with the tempering of screw gauges 


and gives some useful figures compiled from tests made | the 
-| with a view to measure the effect of quenching on the 


mean effective diameter of the threads. 

Hoisting Machinery.—The Brown Hoisting Machinery 
Company, Cleveland, U.S.A., send a further catalogue 
of their trolley, tram-rail, hand-travelling, mono-rail, 
electric and other hoisting and conveying machines. The 
illustrations, dimension tables and descriptive matter 
are very clear and fully detailed. 


C ing Machines.—A catalogue issued by Messrs. 
Bs ood and Co., Limited, 65, Fenchurch-street, 
E.C., gives introductory particulars of a large assortment 
of machi made by the Jeffrey Company, for which 
oo = agents in this country. The machines 
inc wagon loaders; elevators and stackers; coal 
crushers; electric locomotives and trucks of storage 
battery, trolley and crab and reel types; coal cutters ; 
belt conveyors ; minefans,&c. Fully detailed catalogues 
of any kind of machine are available. 


Colliery Electric Transformere.—These are used in coal 
pits having extensive workings so that the current supply 
can be brought close to the working face in high tension 
and there transformed. Messrs. Johnson Phillips, 
Limited, Chariton, 8.E. 7, send a catalogue leaf o 
transformers jally designed for this work, mounted 
on four wheels to run on the pit railway track. 
They are low built, very compact and made in standard 
units ada for connection in peneiel. Oil-level 
gauges oil draw-off cocks are fitted. 

Ball Bearings.—The Rudge-Whitworth Company, 
Susippod a special factory for Snakieg belieneags. ie 
equi a special factory for i ings. 
catalogue shows that the new branch of business has 
been taken up ee Both English and metric 
sizes are made to stock. In addition to standard ball 
journal bearings and ball thrust washers a light ball 
journal bearing is made which should prove useful for 
small spindles with light loads—seven sizes are made, 
the bore of the rings ranging from 1 in. to in. All the 
bearings are already widely in use. 

Ou yo ay Robey —_ Co., Limited, pinata. 
issue a c e dealing ially with small si 
and double-eyinder crude oil engines of the tweens 
type. The illustrations and explanatory matter are very 
clear and instructive. The single-cylinder stationary 
engines are made in 10 sizes, from 6 brake horse-power 
to 50 brake horse-power and the double cylinder in eight 
sizes, from 24 brake horse-power to 100 brake horse- 
power. Another type neatly and strongly mounted on 
a four-wheel truck is made in eight sizes, from 4 brake 
horse-power to 30 brake horse-power. 


Water Heating.—A catalogue from Mr. Arthur Roberts, 
27, Leyfield-road, West Derby, Live l, describes a 
water-heating boiler built on ve and substantial 
lines. A number of straight horizontal tubes are placed 
over the fire, but in @ rectangular water-box. The fire, 
or hot gas, passes through the tubes from back to front 
and returns by side flues. The whole, except under the 
fire, is enclosed in a water shell. The construction gives 
— egg pres circulation and very little loss by 

iation. tubes are large, with stout walls and 
made of wrought-iron. The fire-box is of steel. The 
details are worked out with every care for both safety 
and convenience. 

Engine Dynamometer.—A catalogue from Messrs. 
Heenan and Froude, Limited, Wore ter, very fully 
describes their water dynamometer for testing the brake 
horse-power of aircraft and motor car engines. The 
test sets up and measures an hydraulic pressure, the 
mechanism being totally enclosed. This method has 
the advantages of easy starting and the clear indication 
of variations in the output power during the run. 
It is possible to make adjustments in the carburettor, 
ignition, &c., during the test run and to observe the 

ts on the dial. The silence of the method as com- 
—_ with others is also an advantage, as it is very 
esirable to hear the engine’s own noises during a test 
run free from testing machine noises. The catalogue 
is interesting reading. 

Testing for Magnetism.—The testing of material, 
such as bars of steel, and of shaped pieces, such as 
magneto magnets, is described in a catalogue of the 
Fahy Permeameters, American-made instruments for 
which Mr. George H. Alexander, Coleshill-street, Birming- 
ham, is the sole agent in this aay. One instrument 
compares the magnetic properties of two steels, one of 
which is a standard. magnet meter detects 
mechanical defects and homogeneities in steel wires, 
cables, rods, &c. In testing permanent ts 
there are two distinct properties to be measured : (1) The 
flux which determines the initial strength of the magnet 
and the stability (coercive force) or power to retain the 
flux in working conditions. The second is only carried 
out on samples of lots as it involves demagnetising the 

Coal Meter.—Coal consumption is, generally, measured 
ye pt dreydedt perros A from tests a record 
is kept of the total consumption in a number of boilers. 





,| It would be an undoubted advantage if the coal could be 
measured and recorded 


automatically as it enters the 
as peetheptanr ten wy ty Hot wp tele aay 
meter made Recorder Company, Limited, 


ion to a chain grate i 
coal enters the furnace through a rec ing. 
The width of this opening does not vary, ¢ the depth 























is varied by a rising and falling door worked by chain 
and balance weight. The meter mechanism is influenced 
- two factors: (1) The height of the opening and 
) the speed of the chain grate. a oe 
driving shaft is fitted with a toothed wheel to drive 
recording instrument. All the driving connections 

to the counting wheel are positive, i.e., by tooth gear 
or chain and sprocket. Evidently, the counter must be 
influenced by the speed of the grate and by the ee - | of 
the movable door to give a correct count. This modifica- 
tion is effected in a simple mechanical way. The instru- 
ment contains two toothed drums, the upper of which 
drives the counting wheel. Between the upper and lower 
drums is a pinion running free, but secured against 
longitudinal movement, on a sliding shaft. This shaft is 
interposed in the chain which connects the falling door 
with its balance weight, so that the pinion is moved to 
and fro along the drums as the door is raised or lowered. 
The are long enough to allow directly for this 
movement. The teeth on the upper drum are con- 
tinuous, both on its length and round its periphery. 
On the lower drum the teeth are removed from a spiral 
space. The effect is that while the pinion is always in 
mesh with the upper drum it gets a varying drive from 
the lower. With the coal door fully open the pinion 
(and, therefore, the upper drum and counting wheel) 
are continuously ; as the door is lowered the 
inion is moved along the lower drum and finds a 
reasing number of teeth to drive it, though the drum 


¢ is continuously —, ; when the door is shut, exclud- 
ing further supplies © 


oal, the pinion reaches a 

where there are no teeth. This gear is unusual, but the 
merit lies in its application. It gives a direct mechanical 
drive in a form which is not affected by the trying 


conditions of the boiler-house. All the mechanism may 


be fairly slack in fit when cold and it will register just . 
as yeomevage as when the heat causes an expansion of 
the parts. principle of measuring a flow of coal 


in oneneety the same way as a flow of water may appear 
rather 


bold, but it has been found by experiment to be 
so reliable that the instrument is s to be correct 
within 5 per cent. Actual weighing is not more exact 


unless fine corrections are made according to the varying 


moisture content of the coal. One s 
serves for all boilers. The recording is in plain figures 
and is cumulative. The value of the unit is found by 
experiment. For example (the figures are fanciful), 
assume that a weighed or measured ton of coal is 
through in 97 revolutions of the counting wheel— 
then the total count for a day, week, &c., is divided by 
97 to find the number of tons consumed by each boiler. 
The meter should prove extremely useful, in co-operation 
with other instruments, especially in checking 
the performance of individual boilers. 





Removat or Cerratn RESTRICTIONS ON THE MaNvU- 
FACTURE OF IRON AND StEEL.—The Minister of Munitions 
announces that until further notice iron and stee] makers 
are at liberty to accept and execute orders for iron and 


steel ing for priority below Class B, subject only to 

conditions shortly to be issued as regards prices, and to 

the Order as to priority dated March 8, 1917. For this 

— > the operation of such clauses of the Control of 
tee 


upplies Order of November 20, 1916 (as amended 
by Order of December 14, 1917) prohibiting the manu- 


facture of iron and steel for orders ranking below Class B, 


is suspended. 





a PROSPECTING IN QUEENSLAND.—Con- 
iderable interest is being displayed (says a 
advice) in the belt of molybdenite ps 
north of the junction of the mill stream with the wild 
River, Herberton district. Surface prospecting has 
been carried on for some time with very promising 
results, and a shaft being put down proves the deposits 
to improve in value at a depth. A syndicate of Cairns 
and southern mining speculators are interesting them- 
selves in the papets, Several leases have recently 
been taken up, are likely to be worked in a vigorous 
way in the early future. 





REINFORCED ConcrETE Fioor Siass.— We have 
received from Mr. C. W. Hobson, of 3, St. James’ -square, 
Manchester, a set of tables showing the British Reinforced 
Concrete Company’s fabric required for reinforcing floor 
slabs of different spans and thicknesses and for various 
loadings. This fabric is made at Trafford Park, Man- 
chester, from mild steel wire having an elastic limit of 
75,000 lb. per square inch, and an ultimate strength 
of from 80,000 Ib. to 110,000 lb. per square inch. e 
unit stresses adopted in preparing the tables are 25,000 Ib. 
per square inch for the steelwork and 6,000 Ib. for the 
concrete. The tables are strongly mounted on linen 
and will undoubtedly prove of great assistance to 
architects in saving them from the labour of many 
tedious and tiresome calculations. 





Tue Instirvre or Metars.—A general discussion on 
“The Relation of Science to the Non-Ferrous Metals 
Industry’ will form the central’ feature of the next 
annual general meeting of the Institute of Metals. At 
that meeting there will also be presented several 
important papers, the publication i 
withheld owing to the operation of the Censorship. 
A Local Section. of the Institute of Metals has been 
formed in Sheffield, the recently dissolved Sheffield 
Society” of ied Metallurgy forming the nucleus of 
the new section. A ballot for the election of members 


i booklet , 
, Mr. G. Shaw Scott, M.Sc., 


36, Victoria-street, 8.W. 1. 
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” Mi eee ae ae eens coe ee Serer, batons Sotaw cover which is provided 

ENGINEERING comers PATENT | throttle chamber a throttle of the butterfly type, © the mata sdapod foie chamber formed beneath ty LN 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFIOATIONS UNDER THE AOT OF 1907. 















ees ao ae 0. SF Seemed te the Grad af 
on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 








* oe o for . 
119 - L. Newitt ae and Callender’s Cable erepe k parts may be 
enein A , Limited, London. Electric rods ¢g, q being fixed to the parts to allow of their being moved. 
Cables. (3 Figs) . September 28 1917.—This oe — (Sealed). 
eee inal Gorse, and is applicable for use with cables | and this channel communicates with » al which is formed | | 118,780. J. Gaunt, East . D. Bfookfield, Holto- 
sheathed with lead or other material forming in iteelt a water- in the body of the carburettor and comm with a port a2 | WSY, ates one Se. Le ee, Cee 
S deeotn. comprises a body, an adaptor B, and | Which opens into the throttle chamber Al in such position that, |Furmaces. (2 Figs.) = > —— 
a screw-up R.. The gland body is preferably cast with a | When the throttle B is closed, its lower edge closes the port a2. jm we tndw me ig a the coaieh dnteinan that 
D and cylindrical boss F. The gland is attached to the | When the engine starts with the throttle only slightly open, a | OP tates the top of the fumaces and acta as the 
junction-box by means of flange D. the cylindrical bose F is rush of air is drawn by the suction in the mixture pipe beyond cover and uptake fo the the 5 the tenes 6 
provided on the outside with a screw thread to receive the re-| the throttle along the channel @ and the pessage ai and | i ops fs apgited 0 cisoctar 1 Palit y 4 os Abe doe $e 
coseed nut C and in the centre s hole Gis provided ti which port ©, ont She Same < ot ecteen Se of the jet nozzle C No inte Wade the oe ee ee This 
the insulated cable H passes. ‘The end of the boss F remote | Orene 0b, the String tlow rusning of the eagine will maintala preheater consists of an outer as the preter material 
from the flange D has within it an annular recess K to | $1 UAe t0et tual. Chosmptad’ Oowwber S, 1918.) to form the interior hopper ¢ to recelve the metal to be dealt 
. ‘ with. This hopper ¢ is combined with blocks j of refractory 
118,801. R. W. Maudslay, Coventry, and The Standard 
Motor » Limited, Coventry |-Com- 
bustion - (3 Figo.) March 7, 1918.—This invention 
relates to an pe of mounting a magn‘ 
to the combustion engine for which it furnishes electric ignition 














receive the adaptor B, leaving a conical-shaped projection L. 
bolted te « corresponding facing on the jolut-box and the Fecoseed 
a corresponding facing on the jo! x and the 
nut C and adaptor B threaded over the sheath of the lead-covered a telinaiaaatioan tip ted e bottom of Pm wed gare os 

electric cable to be jointed. The lead sheath of the cable is then ed slotted passages m that form extra channels 

cut back to the proper distance and the end of the lead sheath | According to this invention, a magneto baseplate E for con-| which the products of combustion and blast are 2 
is opened out and provided with a coned end similar in dimension | necting to the internal-combustion e, is nie with &| pass freely. This lip and slotted m con- 
of the cone L. The end of the electric cable is then introduced | bearing F at one end to carry the dri C to which the | stitute deflecting eS the produce my od bustion 
through the d hole G and moved forward into the as magneto A is led, whereby the magneto and its driving shaft | trom the interior of the furnace are led th and 

until the | sheath engages with the cone L. The adaptor B| can be moved as a unit, without interfering with the coupling. | with 








is then ag) forward over the sheathing and into the recess | (Accepted September 18, 1918.) to et ayy The top a the preheater is provided with 2 
K and finally t he reoesed nut Cle tightened up in position, cover mn. The preheater is calemnell ie Gans & toe 
compressing the lead sheath between the adaptor B and the) MINING, METALLURGY, AND METAL WORKING. it can be readily raised from its cle bing ring } ond swung 
conical projection L. (Accepted October 9, 1918.) 118,704. A. P. 8 ¢ out of the way to permit of ah — 18) being removed from the 
- P. Smith, Foundry Moulding | furnace. (Accepted September 18, 
GAS ENGINES, PRODUCERS, HOLDERS, &c. Machines. (2 Figs.) September a7, beacon invention . 
has reference to foundry mouldk hines and has for ite MOTOR ROAD VEHICLES. 
119,247. W. Javes, Derby. Carburettors. (5 .) | object to provide a an nr whi gives an equally true lift 
March 21, 1917.—This invention relates to carburettors of for all heights within the capacity of the machine. 2 represents she ya pee Cyto y, Limited, 
type wherein the jet tube spraying ga is fitted with an adjust- | the lifting table carrying the justable stools 3, and provided 
ble plug having helical grooves of varying size, to emit the with a central collar 4 adapted to slide truly upon a central ber 27, 1917.—This 
fuel in a ring fo "005 so as to mix more intimatel the | pedestal 5. The pedestal, which is rigidly mounted on the base- invention tion rela to > spring forks for motor cycles mounted with 
air. Aceording to one form of the invention, the the Jot tat et tube 1 1| plate 6, and carries the work table 7 at its upper end, is hollow —- Baga he oon that the wheel is enabled to 
having a screw thread 2 formed at its lower end to screw in the fally up-and-down mtg and also asubstan- 


tially toswand « ont rearward mo Theinvention com — 

a spring fork of this type which 1s chi oy in that t 

silient medium with a rr which is Cy with the 
head. A bole weteubes’ ote adapted to slide sub- 


base of the pardons by in the ae net oe is fitted with C 
cylindrical plug 3 which is, screw threaded at i 

lower end to screw in the satis fot tale ee ‘4 ‘so > that its height can = 
teadily adjusted. On age an diameter of this plug 3 is formed Fia.1 
a number of helical grooves 5 of varying depth, cut gradually “g-*. 
deeper and/or wider from the top downwards or vice versa 
The upper portion of the plug 3 is a sliding fit in the jet tube 1 i — 


inf it of the steering head. At its upper extremity the tubula r 





Fig.l. — 
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a i q 
peppy Bayan means of an upwardly extending rod hd 
the rod eemtedied teem the Sobatog Ut the euctuneint 
The The pug 8 1s prow ote | at its lower end with a central aperature 7 eyed ne wee with vertical slots 8 which a -pin 9 
ove 8 with connecting holes 9 to > catrying the lifting table 2. Arranged Poon 
pai poe ro t liquid fuel will pass up through the adapted to tel with the estal n'a vertienh rack ¥ 
base of the jet tube 1 from the float chamber, then up the Shorten: ond of whee is secured the gudgeon-pin whilst ite 
central apertare 7 to the groove 8 when the suction ofthe engine | low lower end slides in a guide in the baseplate of e, 
nar Gaeeee © consing te eee of The operation of the rack to effect the vertical movement of the 
the top of the jet 1 in the form of a fine ray. Thespray pnw Sag is obtained by means of a on 11 keyed to a 
coun nking or ternally 


ww 


G1924% 








or in . The shaft is operated by a hand lever 14. _ (Accepted 
t will thus be September 18, 1918.) 


et varied by 

of the plug 3 jet tube 1, the area determined b 118,346. L. C. Harvey, Battersea, 
ical ves j5 at the line acon —— Crucible Company, Limited, Battersea, London. 
the countersunk portion 10 of the jet tube 1 meets the internal je Mel Furnaces. (6 Figs.) September 8, 1917.— 
wall thereof. (Accepted October 9, 1918.) This invention to crucible melting furnaces of the pit 
type, and to that class uch furnace 
119,187. Wolseley Motors, Limited, E. Reeve and A. A. | cover having a central hole, in addition to the usual outer cover, 

Carburettors. 


a 

ere | Birmingham. and wherein the flue for the escape of the gases opens into the aay 
ce. 2 nie which the depression fs maintained sebstestichy | 1 is made in sectio Aagording ta th igo upon a tap ot | Cee er, ees 7 

nner cover in sections extending arm these 

comtunt Uy catia tne engile entice tens Care the inner lining to allow of their ready removal from above the | movements ear oat ae downward! a yh = 
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and another spri may couple escopic sliding member 
to the lower pm Be Aa of the steering head, these two springs 


being advantageously axially aligned. The w r! thus 
sotaeete the substantially’ horizontal jh A 3 the 
lower spring ae ag 7 the substantially vertical movements. 
(Accepted October 9, 1918.) 

118,775. H. Lucas, , and C. L. Breeden, 
B (3 Figs.), 


- Electric as cymes 
January 10, 1918.—This invention ~ des improved electric 
starting apparatus for motor vehicle engines of the screwed 
pinion type. The invention comprises the combination with a 
pinion screw connected with the armature shaft of the starting 

m, and ada to mesh with gear teeth on the engine 
flywheel, of a solenoid controlled device adapted to impose on 
the pinion frictional to rotation during the pinion 
meshing operation. The armature shaft a of the starting motor 
is extended at one end and screwed to receive the pinion b as 
heretofore. 
and in conjunction with such extension is arran any con- 
venient friction device which is normally held out of action by 
a spring and brought into action by a solenoid. Preferably 








oer 


such solenoid also acts as a resistance in series with the motor. 
When the starting switch is closed, the excitation of the solenoid 
causes the friction device to grip the pinion and retard or prevent 
its rotation without interfering with its axial movement on the 
— _ —_ with <— r bya] aw be —, Reg oon 
pinion is properly eng: , it may strike a sw: and by cu 4 
out the solenoid permit a full flow of current to the motor. The 
latter then exerts its maximum turning effort. Alternatively, 
the cutting out of the solenoid and admission of a full current 
to the armature may be controlled by a hand switch. In any 
case, the solenoid is prevented from coming into action during 
the return of pinion. In the device shown, the pinion extension ¢ 
is grip externally by a plunger d, the operative end of which is 
shay to bear on or partialiy embrace the extension. This 
plunger is ordinarily held out of action by a spring e. A solenoid f 
* ay” described brings itinto action. (A September 18, 
18. 
and 


4118,326. Coventry Premier, Limited, Coven 
G. Funck, Coventry. Motor Road Vehicles. (2 Figs.) 
A t 23, 1917.—This invention relates to chain-driven-motor- 
r vehicles of = wherein a trailing frame is employed, 
ivoted at its fo: end to the main frame or a _ carried 
hereby and having a driving road wheel mounted at its trailing 
end, which wheel carries the sprocket forthe chaindrive. Accord- 
ing to this invention, in a motor vehicle of the type described, there 
are combined with the frame A and the driving wheel B 
mounted therein, eccentric sheaves C which constitute the pivot 
about which the forward ends of the frame A swing, the said 
eccentric sheaves being adjustable in the trailing frame and 
serving to effect adjustment of the chain tension as well as to pivot 











the — frame on hollow trunnions carried by the gear-box. 
The invention further oo the employment of a chain-case I 
fitted upon an eccentric ve at one end and upon a circular 
boss at the other end, so as always to remain closed in spite of 
provision for adjustment of the tension of the chain. The c 
case is constituted by a side plate carried by the trailing frame 
ble dished cover and is a snug fit over the eccentric 
sheave and boss respectively, so that the sprocket wheels and 
chain are completely cnclened, the eccentric sheave ro in the 
side plate for the ustment of the chain tension. yoke 
member T is provided bridging the wheel and connecting together 
the rear ends of the trailing frame, and cantilever sp 8 are 
attached to the vehicle frame at one end and to such yoke member 
‘a the — forming a simple method of spring suspension. 


RAILWAYS AND TRAMWAYS. 

118,645. Sir R A. Hadfield, Westminster, London. 
Tramway Points. (6 Figs.) April 18,1917. This invention 
relates to tramway points wherein e is formed with an 
enlarged rounded end (hereinafter referred 














An extension ¢ is provided on one side of the pinion | ,, 


118,728. Baguley , Limited, Burton-on-Trent, 
. Bentall, jurton-on-Trent. Railway Motor Cars. 
(1 Fig.) October 25, 1917.—This invention relates to brake and 


According to the present invention, in this type of 
m the brake actuating provision involves a cam 
which is adapted to co-operate with the clutch mechanism to effect 
the desired automatic release of the clutch when appl the 
brake. The pivoted brake shoes a are coupled to a rod b. A 
rocking shaft c has at or near each ext y an arm d rigidly 








secured thereto, said arms being ted to the 
The rocking shaft also has a projection e which co-operates with 
a roller carried by a lever g which is connected by a link A to the 
clutch 4. The roc shaft carries a third arm j, the outer 
extremity of which co-operates with a nut movable axially of a 
vertical shaft & which carries an operating lever 7. Actuation 
of such operating element traverses the nut, latter rocks 
the shaft c which first disengages the clutch and then moves the 
brake shoes into contact with the wheels. Actuation of the 
yg | element in the reverse direction first releases the brake 

and afterwards allows the clutch to re-engage. (Accepted 
September 18, 1918.) 


118,679. J. W. Cloud, London, and J. W. Cross, London. 
Fluid Pressure and Vacuum Brakes. (2 Figs.) Sep’ 
ber 6, 1917.—This invention relates to train pipe vent valves 
for use with fluid pressure and vacuum brakes. The train pipe 
vent valve device is a ed in a casing 1 and comprises 
lever 2 pivoted to permit of its displacement when brought into 
ay with a ante located on the track. The lever 2 
in its normal position supports the arm 4, which holds a vent 
valve 5 > The pe ha —> = flow of a 
pressure from a passage eading e train pipe 
ati . The valve 5, when closed, engages a flexible valve 
seat 9 constituted by a circular washer, the outer portion of 
which is gripped firmly between a flange 11 and an annular 





pling rods b. 


Y 





SSSwIMSS sy 


C2277 


S SSS 
No SS 


which bears wu 


as the heel) that is | 


119,075. R.S.Portham, London. Locom 
ber 18, 1917.—This invention relates 
locomotives and to 





member 12 forced into it with the outer portion of the 
weaker by means Of e corey threaded menaber 18. iS in ring 





mechanical, hydraulic or electrical type. 3 d tes the 
reciprocat: connected to the axle 4 of driving 
wheels 5 which are coupled to the wheels 6, 7. Exhaust steam 
from the engine passes to the turbine 8, through suitable con- 











nections (not shown), and from thence to the condenser 9, which 
is preferably of the evaporative type. The turbine is geared to 
the axle 10 of the wheels 11 by means of the reduction ‘ 
~ a 11 being coupled to the wheel 12. (Accepted 2, 


STEAM ENGINES, BOILERS, EVAPORATORS &c. 
119,286. 


(2 Figs.) 
vernors for steam engines. 


H. Ellis, Jarrow-on-Tyne. Governors. 
September 27, 1917.—The invention relates to 
, and the object is to a an 

Db -— a its 

ressure. @ gna ic ram, 

the plunger is adapted for connection to the valve 
controlling the main steam supply to the engine, said plunger 
working in a chamber bl and being under the influence of a spring c 
which serves to hold the plunger in its normal lower position 
and to return the plunger to this tion after its throttling 
operation. The tension of the spr ¢ may be ted by 
means of an adjustable conned d. To the ram chamber bi 
is connected the discharge pipe of the ee g, the pl r gi 
of which is adapted to be connected to and operated by a suitable 
part of the engine to be governed. ¢ designates a discharge 
pipe leading from the ram chamber to a non-return valve 
chamber j ——— @ normally stationary valve ays od fp 
co-operating with a movable valve seat 72, the latter being 


slidably mounted in the valve housing and under the influence 
of a aetas which is so proportioned and adjusted as to normall 
ay? e valve seat clear of a valve CD, wp Bane ~ di : 4 
y the pump g can normally pass y ea e plunger 
without pos ing the latter, and_ thence esca; the pipe k. 
is adjustable to enable it to be set to close at pre- 
= pressures, oo valve-stem ety tapped bat ‘9 A mR 
screw thread engaging in a corr ly re in 
end of the valve poe Ey thus coabting € e valve to be moved 
with r to its seat 72 and the — being compressible by 
means of the adjustable end screwed on the valve housing. In 
order to enable the pressure in the ram chamber to be eved 
after the ram has been raised to perform its throttling function, 
a valve J is provided which is adapted to establish communication 
between ram chamber and a drain pipe m. The valve may 
be of the sluice type as shown, and is provided with an upwardly 
e rod 21 provided with abutments p, q adapted to be 
alternately en; by a tappet r connected to the plunger b. 
(Accepted October 9, 1918.) 


TEXTILE MACHINERY. 

117,657. The Fine Cotton Spinners’ and Doublers’ 
Association, Limited, Manchester, and W. H. moor 
Miles Platting, Manchester. Twiners. (8 Figs.) July 23, 
1917.—This invention relates to twiners, and is designed to 
provide for a plummet rail upon which the plummets rest without 
obstruction to the free removal and ent of the listing 
or other covering thereon, and to prevent irregular drag or 
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tension. According to this invention, fixed transverse retaining 
rails are with so that the listing 

or 

iT 


wires, and the plummets © are formed each with a lug o1 
projection ¢ to fit between the staples. (Sealed.) 








